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Nuggets in Books 


FRIEND has handed me a story make some of the things that are in 

of a man who opened one of the it a part of your knowledge, add 
Bibles that a pious society places them to your fund of information, 
around in the rooms of hotels and 
found a twenty-dollar gold piece : | 
hidden in its pages. The difference is that the twenty 
dollar gold piece fell out. All that 
the finder had to do was to pick it 


get them into your mental tool chest. 


The obvious suggestion is that 


anybody who looks for them will | 
| up and put it into his pocket. 
find many things in the pages of 


books that are worth more than a The nuggets in a book or a paper 
twenty-dollar gold piece. have to be dug out. It takes some 

Think over some of the things effort to unearth and refine them, to 
that you know, things that have work them over to your use and set 
meant inspiration and comfort and them into your mental outht. 


joy to you, things that have been of 


| But that habit, once acquired, will 
real material help in your work and 


make of one’s mind a treasure house 


: pean eee : naeas ani : 
_ oe living and see how ens of gems of fact and of thought that 


of them you got through reading. 
are worth more 


Scan any copy of an engineering than gold— yea, a 
paper and estimate how much it than much fine ‘Ol. /a! 


would be worth to you if you could gold. 
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Why Metals Fail Under Influence of 
Steam Once Superheated 


By BERT HOUGHTON Anp D. C. WEEKS 


HE history of all power-plant equipment that 

comes in contact with superheated steam indicates 

that a serious problem still confronts us, even 
though certain metals have been developed that will 
greatly ameliorate the deterioration that formerly took 
place, particularly in cast-iron fittings. 

There is great need at the present time for throwing 
more light on the cause and nature of metal failure 
where the metal has been subjected to superheated 
steam on a commercial scale in power plants. The pur- 
pose of this article is to present some deductions on 

















Bronze turbine blade with brittle edge 


the cause of metal failures, from observations extending 
over a period of thirty years of power-plant practice 
combined with some recent observations of the nature of 
superheated steam as produced in modern power plants. 

Many failures have been attributed to high tempera- 
ture, but failures of the same nature in turbine blades, 
valves and valve fittings do not occur under saturated 
steam conditions regardless of temperature; therefore, 
one must look for some condition in the superheated 
steam that caused the prevalent failures. 


SOME FREE HYDROGEN PROBABLY PRODUCED 
BY CATALYTIC ACTION 

Tests made on the air exhausted from turbine con- 
densers clearly indicate the presence of hydrogen, the 
amount varying from 1 to 2 per cent by volume of the 
air removed. The effect of free hydrogen on metals will 
be discussed later; first let us see where it comes from. 
Steam dissociates at temperatures of from 1,500 to 
1800 deg. C. This is, of course, much higher than 
the maximum temperature possible in power-plant prac- 
tice. If some outside agent or catalyst were present 
with the steam, the dissociation temperature could be 
lowered well within the range of power-plant tempera- 
tures. For instance, steam will dissociate quite rapidly 
when brought into contact with red-hot iron at, say, 
1,100 deg. F. While superheater tubes do not ordinarily 
attain such a temperature, it is not at all an uncommon 
phenomenon for superheater tubes to be red hot, nor 
is it reasonable to suppose that if steam dissociates 
rapidly in contact with red iron it will not dissociate 
at all at slightly lower temperatures. 


The steam temperatures in the plants will average 
500 to 700 deg. F. In consideration of the compara- 
tively low critical velocity of steam, it is hardly to be 
doubted that there is turbulent flow rather than well 
defined stratification through the superheater tube. 
However, there are two facts concerning superheaters 
and the steam flowing through them that indicate that 
average steam temperature does not represent the maxi- 
mum temperature that any small portion of the steam 
may attain. <A recent investigation has shown that 
some of the steam of an indicated average superheat 
of 200 deg. F. had a quality of only 98.6 per cent at its 
superheater tube outlet. In such a case, with an average 
steam temperature of over 600 deg. F. and 200 deg. F. 
superheat, a maximum temperature of well over 600 
deg. must have been attained by a portion of the 
steam. With the present design of several of the widely 
used types of superheaters, it is well known that the 
flow of steam through the tubes is not equalized. Some 
tubes carry much more than their share of the steam, 
while others carry correspondingly less. 


FREE GASES ACT UPON INTERCRYSTALLINE CEMENT 


A great many investigations have been made in recent 
years as to the causes of intercrystalline fractures, and 
it has been abundantly shown by various investigators 
that if a metal is permeated with a gas that will react 
with the intercrystalline cement along the crystal boun- 
dary lines, the bond is weakened and the resulting frac- 
ture is along the boundaries and not through the cleav- 
age planes. Many gases will act in this way, among 
the most common of which are hydrogen, oxygen and 
nitrogen. Should a portion of the steam dissociate or 
should the steam react with the iron of the piping, 
thereby releasing hydrogen, a gas or gases would be 
present which would cause the deterioration of the 
character found. This has been shown to be the case. 

Miscroscopic photographs of some metals that had 
long contact with superheated steam verify the fact that 
the interecrystalline structure of bronze reaction turbine 
blades, a cast-iron pipe flange, a cast-iron valve flange, 
a cast-brass valve bushing, and a bronze seat of a tur- 
bine throttle pilot valve were all subjected to the reac- 
tions mentioned in the preceding paragraph. The fail- 
ures in each case appeared as cracks. In the case of 
the turbine blades they, as a whole, were not brittle. 
However, there was a brittle case around each blade. 
The cracks and checks can be plainly seen in the thin 
section of the blades in the accompanying photograph. 

The polished and etched specimens showed under the 
microscope a well defined intercrystalline weakness. In 
some of the bronze turbine blades, the deterioration of 
the intercrystalline cement was so pronounced near the 
surface of the blade that it was surprising that the 
crystals held together. 

In the case of the cast iron the failure of the grain 
boundaries was not as pronounced as in the turbine 
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Cast iron unaffected by superheated 


Metal of cast-iron pipe flange showing 
steam. Note grain boundaries 


widened grain boundaries 





From cast-iron valve flange showing 


The crack is distinctly intercrystalline 
widened boundaries 


in this bronze turbine blade 











Intercrystalline weakness is apparent 
in this turbine blade 


Cast-iron valve flange showing 
cracks 


Microphotographs Illustrating Intererystalline Weakness 














blades. The widening of the grain boundaries was suf- 
ficient to indicate clearly that intercrystalline weakness 
was the cause of failure. We have two cases in the cast 
iron, one of a pearlitic iron (iron and carbon) and one 
of a ferritic iron (pure iron). The failure in one case 
was from the bolt hole out; in the other, through the 
entire cross-section. The intercrystalline weakness in 
each case was apparent through the entire cross-section. 
The cracking from the bolt hole out simply meant that 
the weakened metal broke where the greatest stress 
was applied. In determining the cause of each failure, 
we considered the most likely causes of intercrystalline 
weakness. The usual types of failure are accompanied 
by trans-crystalline fractures. 

Other than as a statement of observed facts in power 
plants in combination with the reports of metallurgists’ 
investigations, no attempt is made to present the fore- 
going comments as a finished solution for some of our 
most urgent power-plant problems, but at the same time 
the remarks focus attention on a condition in commer- 
cial superheated steam and the metals associated with 
it which must be overcome before further advances in 
the art of power-plant practice can be made with com- 
plete assurance of the elimination of trouble. 


Revamping Refuse Burning Furnace 
Doubles Steaming Capacity 
By P. H. BARDILL 

Wood-working industries, with particular reference 
to the sash-and-door and kindred establishments, pre- 
sent an interesting problem to the engineer who is 
interested in the utilization of lumber waste for power 
producing purposes. When used as a fuel and fed 


automatically into the furnace, only the heavier and 
The lighter shav- 


coarser refuse burns on the grates. 

















Fig. 1—Original setting with sprung arches and 


insulated flight conveyor 


ings and sawdust are ignited in suspension. The low 
heat value, large bulk, uneven consistency and variable 
moisture content offer some difficult problems in han- 
dling, storing and firing, as well as in the design of 
boiler settings. 

Present practice of large producers of installing 
powerful high-speed machinery to replace labor, coupled 
with the uesire to get the most out of the raw material, 
leaves an ever-decreasing supply of fuel to be turned 
over into an increasing demand for power; and the 
industry is now thoroughly awake to the more specific 
recognition of fuel economy. This changing condi- 
tion was responsible for the alterations made in the 
boiler room of the Farley & Loetscher Manufacturing; 
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Co., of Dubuque, Iowa, which increased the steaming 
capacities of two 4,500-sq.ft. Stirling boilers over 200 
per cent, with a large saving of fuel. 

Fig. 1 shows the original setting installation to con- 
sist of horizontal sawdust grates, two sprung arches 
per boiler supported by center and side walls, and an 
ashpit on a level with the boiler-room floor. A flight 
conveyor inclosed and insulated by fire-tile was installed 
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Fig. 2—Present setting with hand stoker, flat arch 
and exterior conveyors 


directly over the arches, with feed thimbles installed 
at the center of each arch, through which the fuel 
passed from the conveyor into the firing chamber. 
Early in 1925 steps were taken to improve the ineffi- 
ciencies of the old setting with as little expense and 
delay as possible. Building limitations prevented the 
raising’ of the boilers to a higher level, as well as build- 
ing on extensive dutch ovens. The following improve- 
ments, however, were made. The ld sprung arches 
were replaced with flat arches running the full width 
of the boiler and supported by the side walls. The 
sawdust grates were replaced by a hand stoker which, 
as Fig. 2 shows, required considerable excavation for 
the ashpit. The fuel conveyor was installed on the out- 
side, running parallel to the boiler fronts, where the 
refuse is deposited into short screw conveyors and de- 
livered onto the top of the inclined grates, through fuel 
thimbles installed in the top of a short dutch oven. 
Benefits realized from these improvements are: 
More complete combustion, owing to a larger combus- 
tion chamber; more even distribution of furnace tem- 
peratures by the flat arch, and a more even fuel bed on 
the inclined grate. These two boilers are now easily 
furnishing steam for the generation of a 1,200-kw. elec- 
trical load, plenty of steam for dry and wet process 
lumber kilns, and also steam for heating the buildings. 


ie 


THE HORSEPOWER REQUIRED to drive a fan varies 
directly as the absolute temperature of the gas it handles, 
even though the weight of gas and the total head in 
inches of water remain constant. For example, assume a 
fan forcing air at 100 deg. F. through an air preheater 
which heats the air to 500 deg. F. If the fan were in- 
stalled to handle the hot outlet air instead of the colder 

960 
inlet air, the horsepower would be increased 560’ 
1.7 times. It is thus of prime importance for the de- 
signer to locate fan equipment so that it receives the 
coolest gas possible. 
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When To Rebabbitt Oil-Engine 
Bearings 
By A. B. NEWELL 


LANCING back over the development of the oil 

engine, we find that among other difficulties that 
had to be overcome was that of producing a suitable 
bearing metal. Even today we find that sometimes the 
babbitt in the best engines cracks. When we find bear- 
ings in this condition, we naturally come to the conclu- 
sion that something had better be done about it. But 
what? 

WHAT THE ENGINE OWNER THINKS 


If it is completely shattered, all that can be done is to 
renew the metal. If the guarantee period of the engine 
has not expired, we shall have but little sympathy for 
the engine builder and demand that he make good at 
the first indication of trouble. However, it is more com- 
mon to find cracks gradually developing some time after 
the guarantee period has passed than to find them on a 
new engine, and then it is up to the engine owner to 
pay for repairs. The engineer will, of course, attempt 
to avoid heavy repair bills. 

My first experience with cracked bearing metal 
occurred about twelve years ago. After I had been 
operating an engine a month, I decided to tighten up on 
the crank bearings, and in opening them up I discovered 
that there was scarcely a square inch of bearing metal 
that was not broken as shown in the illustration. A 
further investigation revealed that the main bearings 
were in a similar state. The entire engine had to be 
re-metaled. 

Later I learned that a prominent manufacturer of 
oil engines, after replacing quite a number of such bear- 
ings, had taken a set of the returned ones and put 
them into an engine in the plant which was being used 
for experimental work. This engine was then operated 
for a year under full load, after which it was reported 
that the use of erncked bearings seemed to be quite 
safe so long as the metal was all there and the shells of 
the bearings were in good condition. 


REBUILDING A DAMAGED BEARING 


As a result of this report I began experimenting with 
bearings in which the babbitt was cracked. In the first 
place I was careful to keep them snug enough to pre- 
vent any pounding. When I found that the babbitt 
was beginning to crack, I took them out and went over 
them with a small hammer to locate the loose pieces. 
Then I went around these with a peen hammer and 
tightened them up by hammering at the edge of the 
cracks. This was to prevent the loose pieces from be- 
‘coming more loose. I was careful to preserve as much 
ff the bearing surface as possible. After tightening 
ip the loose pieces, I respotted the bearing to the 
ournal, and when replaced, the cap was drawn down to 
i snug running fit. 

Crank boxes were treated in a similar manner. On 
‘he crosshead bearings I have been more inclined to 
ebabbitt, since they are smaller than the other bear- 
ngs and loose pieces will have less support from the 
urrounding metal. However, where they are only 
lightly cracked, I have let them remain in service, and 

casionally I have found them quite badly cracked while 


till apparently giving good service. I have no reason to 





POWER 548 





say that they will not work safely when in fully as bad 
shape as the other bearings. 

On several occasions I found a piece of metal so Joose 
that when the bearing was turned bottom up it fell out. 
When such pieces were comparatively small, about two 
or three square inches in area, we puddled in a patch. 
Small bars of the same grade of metal were cast to about 
the general dimension of a bar of solder. This is a 
convenient size to work with. Whenever possible we 
used an acetylene torch. 

First, we washed as much of the old oil away as pos- 
sible with gasoline and then burned away the gascline. 
Then we ran the new metal into the vacant space, making 
sure that it was adhering to the edges of the old metal 
and flowing freely. Some of the old oil is bound to 

















Bearing has cracks over the entire babbitt surface 


remain under the old metal and come bubbling through 
the patch in the form of gas, which forms small pockets, 
or cells; however, these seem to do no harm. After the 
puddle of metal is cool, the patch should be peened down 
hard, dressed to about the height of the surrounding 
bearing surface and then spotted and scraped until it 
fits the journal. 

On one job I did several bearings in this way, and to 
my knowledge they ran for at least two years without 
giving trouble. I have also employed these methods of 
prolonging the life of cracked bearings on a number of 
other engines, and although I do not think that cracked 
babbitt is as good as if it were solid, I have found that it 
is worth while to continue to use it until it appears 
to be in very bad shape. Naturally, a certain amount of 
common sense will have to be used. 

One characteristic of bearings that crack quickly is 
that they wear slowly. The best metal is one that is 
hard enough to resist wear and tough enough to with- 
stand the shock of service, and the latter characteristic 
appears to be sacrificed sometimes in order to obtain 
the former. 





It IS AN UNDENIABLE fact that many power plants, 
particularly basement plants in office buildings, public 
institutions, ete., are altogether too warm for comfort 
in the summer. Now is a good time for the engineer 
to consider what can be done to alleviate this condition. 
A little time and money spent now to cut heat losses 
down to a minimum will pay dividends this summer in 
fuel saved and in a more contented as well 


as more 
efficient crew. 
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Some Observations on Priming 
and Foaming 


Priming and Foaming Defined- -Effect of Rating on Impurities in Steam— 
Effect of High Water and Sharp Variations in Boiler Load—Safe Concentrations 
for Various Types of Boilers at Various Ratings — Practical Operating Rules 


3Y CYRUS WM. RICE* 


HE terms “priming” and “foaming” are com- 

monly used where the steam is contaminated by 

impurities in the form of solids, water or dis- 
solved salts. Frequently, the two terms are applied 
interchangeably to describe the same effect, because the 
application of each is not clearly understood. The deliv- 
ery of impurities to the steam from the boiler in slugs 
is characteristic of the condition properly described as 
“priming.” The term “foaming” is correctly applied 
to the delivery of impurities in the form of a froth. 
Priming causes periodic contamination, whereas foam- 
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Fig. 1—Test results, showing effect of rating of group 
of boilers on quality of steam 


ing is a state in which contamination of the steam is 
constantly taking place. 

Foaming can occur only where the water within a 
boiler contains a mixture of dissolved salts and sus- 
pended solids in sufficient concentration to produce this 
froth under steaming conditions. Priming is the result 
of a load condition only and is brought about through 
the surging of water within the boiler and lifting of 
the water by the steam in bulk to the steam outlet. 
Priming can occur with a water practically free from 
dissolved salts and suspended solids. It is aggrevated 
or helped in many plants by the foaming qualities of 
the water. 


Foaming is, also, more severe where prim- 
ing occurs. 


*('yvrus 
Pittsburgh, 


Wm Rice & Co., Water Chemists and Engineers, 


The installations of mechanical equipment for the 
separation of impurities from the outgoing steam are 
more successful in accomplishing their purpose where 
priming alone prevails. This difficulty in making a 
clean separation shows the intimate manner in which 
the steam is mixed with the impurities when a boiler 
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Fig. 2—Test shows marked effect of water level on 
moisture content of steam 
foams. The elements that are responsible for the men- 


tioned effects are more or less common to all waters. 

In the foregoing use of the terms “priming” and 
“foaming” it is here understood that the effects they 
describe occur only when contamination of the steam 
actually takes place. The two may be combined under 
the term “steam contamination.” 

The degree to which such an effect follows is depend- 
ent upon the boiler rating, character of the steam 
load, water level carried, type of boiler, amount of con- 
centration of solids and salts within the boiler, boiler 
pressure and character of the impurities. 

The writer has recently made some observations to 
determine as far as practicable, the effect of these 
variables. 

To study the effect of variations in rating, tests were 
-arried out on eight 6,000-sq.ft. horizontal water-tube 
boilers of the common header type of construction. 
Steam pressure, character of the load, water level and 
boiler concentrations during the tests were fairly con- 
stant, rating being the only factor in the operation that 
varied appreciably. The greatest contamination of the 
steam occurred at 195 per cent of normal rating, where 
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the moisture exceeded the capacity of the calorimeter. 
Under 165 per cent of normal rating the moisture in 
the steam was less than 13 per cent. 

Fig. 1 gives the results of tests made on a 10,000- 
sq.ft. Stirling-type boiler. It shows clearly what hap- 
pens to the steam when the rating exceeds the limit of 
the boiler capacity under the existing water and oper- 
ating conditions. The effects of the rating on the con- 
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Fig. 3—Curve showing concentration in a Stirling-type 
boiler for varying moisture content of the steam 


Based on 250-per cent rating, 20-gr.-per-gal. feed water, 
blowdown schedules, 13 gages per blowdown. 


4-hour 
tamination of the steam are shown between observa- 
tions 2 and 7. Here the curve for rating and that for 
trap discharges run nearly parallel with each other. 
The effects of these discharges in reducing the boiler 
concentrations are shown opposite observation 5. 

Tests on an 8,000-sq.ft. Stirling type boiler supplying 
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with the same rating increased from 2.75 per cent to 
a limit beyond the range of the calorimeter. 

This effect of high water is a commonly accepted 
truth by steam-plant operators in general, without the 
necessity of presenting any extended proofs. 

Fig. 3 shows the effect of concentration of the boiler 
water upon the percentage moisture in the steam from 
the drum of a Stirling boiler operating at 250 per 
cent of rating, the other conditions being as noted in 
the caption. 

This same effect of concentration upon the moisture 
in the steam is reflected in the results of some two 
thousand tests with various types of boilers. When 
classified and averaged, these show that the boiler with 
the sectional water-tube type of construction will deliver 
the same quality of steam as either the horizontal water- 
tube with the common header or the semi-horizontal 
water-tube, and carry double the quantity of total solids. 

The same average results show that the vertical type 
of water-tube boiler can carry only one-quarter of the 
total solids that can be carried by the sectional water- 
tube type of construction. Another point brought out 
by the same analysis is that the old return-tubular type 
of boiler will deliver good steam and carry concentra- 
tions within 20 per cent of the sectional type. 

These comparisons are based on the average existing 
operating conditions and include boilers of all ages and 
types. When the latest model of each of these is com- 
pared again, the possibilities of each for carrying 
higher concentrations are shown as follows: 


Water-tube type of 


Press., Avg. rating, Total solids 
construction 


Ib. per sq.in. per cent (Grains) 
Sectional cross-drum 325 200 
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Daily Observations 


Fig. 4—Effect of oil in feed water on quality of steam 


Note how prevention of oil contamination 


tions of the boiler water in this case were carried to 
the greatest possible limit under the existing conditions 
without causing a shutdown. 

Here it was found possible to operate with a total 
iverage concentration of 1,350 grains under a steady 
load of 225 per cent of rating, whereas a maximum of 
mly 230 grains could be carried at about the same aver- 
age rating with a fluctuating load. 

Raising the water level within the boiler has a marked 
‘ffect. It brings the water closer to the steam outlet 
ind within the influence of the outgoing steam. It 
also (invariably in most types of boilers) decreases the 
team liberating surface, which in turn limits the space 
or the separation of the water and dirt from the steam. 
‘ig. 2 shows this influence of higher water between 
bservations 12 and 24, where the moisture in the steam 


sharply reduces other impurities in the steam. 


It should be noted that the conditions found in any 
given case may vary widely from the averages shown in 
this table. The character of the impurities has a 
marked effect upon the concentration that can be car- 
ried. Apparently, the differences that count are not 
those in the soluble salts, but those in the nature of 
suspended solids, oils, etc. A good example of the 
effect oils alone have in this connection is shown in Fig. 
4. Here a reduction in the amount of saponifiable mat- 
ter in the lubricant in use and reduction in the oil 
contamination of the feed promptly eliminated a very 
serious condition. 

This study has made it apparent that it is absolutely 
impossible to form any one satisfactory rule or set of 
rules for predetermining the effect a certain set of oper- 
ating or water conditions will have on the quality of 
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the steam. The actual influence, as already stated, must 
be determined separately for each case. 

The solution of this problem must be found along 
practical lines. There is no better plan than the rule 
recently proposed by the subcommittee of the A.S.M.E. 
Boiler Code. This is as follows: C-204. Where the 
feed waiter is high in solids, if the load is heavy or 
fluctuates and wet steam is delivered, the blowdowns 
must be regulated so that the concentration of the sus- 
pended matter and dissolved solids is kept below the 
point at which priming or foaming begins or wet steam 
is delivered. Where frequent blowing down does not 
overcome wet steam, the boiler carrying the highest con- 
centrations should be dropped, cooled, emptied and re- 
filled with fresh water. If this does not correct the 
condition and more than one boiler is in operation, fol- 
low the same procedure with the other units, taking 
them down one at a time in order of the highest con- 
centrations. 

The foregoing rule is based on the effect, regardless 
of the cause or causes at the time. The effect is deter- 
mined in one way by tests of representative samples of 
condensed steam. These are bleeder samples, collected 
over a period of 24 hours. Where superheated steam is 
used, the steam should be condensed through a small 
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water-cooled coil. A second way to check the quality 
of superheated steam is to use a recording thermometer. 
The quality of the saturated steam can be determined 
in a second way by the regular calorimeter. 

The chemical test is the best and most representative 
for any impurities in the steam that may carry over 
from the boiler. It is also the most practical, as the 
sample collected over 24 hours accumulates or gathers 
any undesirable effects of the operation of the boilers. 
The results of the tests, compared with similar tests 
of the concentrated water from each steaming boiler 
show up the offending unit or units and at the same 
time reveal the degree of the contamination. 

Where the effect is excessive and beyond a reasonable 
control of the blow-downs, some other means should be 
provided for the separation of the impurities. The best 
practices for this purpose are covered by C-208 of the 
Code. This follows: 

C-208. Where dry steam cannot be produced without 
excessive blowdowns and no change can be made in the 
boiler to relieve the difficulty, mechanical means should 
be provided for separating the water and solids from 
the steam before the water and steam are so finely 
divided as to make such separations uncertain or im- 
possible. 


Changing a Two-Phase Motor for 
Three-Phase Operation 


By A. ¢ 


LTERNATING-CURRENT motor winding may be 
changed to meet a number of conditions. The 
way the winding in a 73-hp. 220-volt two-phase 

60-cycle 1,800-r.p.m. 4-pole  squirrel-cage induction 
motor was changed for three-phase operation at the 
two-phase rating, will illustrate one of these conditions. 
The two-phase motor was wound with 48 coils in 48 
slots. The coils each had 23 turns of one No. 15 
double-cotton-covered wire, wound with a pitch of 1 and 
8 in semi-closed slots, and grouped in a two-parallel 
winding as in Fig. 1. 

A two-phase motor has approximately 22 per cent 
more turns than a corresponding three-phase motor, 
therefore the first thing to check in a change over from 
two- to three-phase is, what should be the series-star 
or series-delta line voltage for a three-phase motor 
using all the two-phase winding. From this the cor- 
rect number of turns for the three-phase winding at 
normal voltage can be determined. The reason for mak- 
ing this check first is, that in a number of cases it is 
possible to regroup and reconnect the two-phase winding 
for efficient three-phase operation. The phase insula- 
tion on the coils at the beginning and ending of each 
pole-phase group can usually be satisfactorily taken care 
of if the condition of the winding warrants reconnecting. 

When regrouping for three-phase, it will be necessary 
to open some stub connections; that is, joints between 
individual coils in each pole-phase group. If the new 
grouping is started at the beginning of any two-phase 
group, it will be found necessary to break some groups 
open and add extra insulation at these points. At a 
number of places in the new grouping the old phase 


*. ROE 


insulation will be in the proper place, such as coils 12 
and 13 in Figs. 1 and 2. The coils that are double cross- 
hatched are those that will have extra insulation. 

The line voltage that a two-phase winding will be 
good for, when grouped three-phase series-star is 2 —= 
CV 1.22, and when grouped series-delta the line volt- 
age is E CV & 0.7, where EF equals the line voltage, 
C the number of parallel circuits in the two-phase wind- 
ing and V the two-phase voltage. In this case the two- 
phase winding had two parallel circuits and was good 
for 220 volts. Then this winding connected three-phase 
series-star will be good for 2 *« 220 « 1.22 537 volts. 
When connected series-delta the winding will be good 
for 2 < 220 X 0.7 = 308 volts. 

As 220 volts three phase is required, it is evident that 
reconnecting the winding will not meet the require- 
ments, since 537 — 2 268 volts for two-parallel-star, 
which is approximately 21 per cent too high. If the 
motor were reconnected and operated under this con- 
dition, it would operate as if on reduced voltage. The 
delta winding, when grouped in two parallels, will be 
good for only 308 — 2 
not suitable. 


154 volts and is therefore 


The next recourse is to figure a new winding. Since 
the three-phase voltage that the two-phase winding is 
good for is known, it becomes only a question of chang- 
ing the number of turns in proportion to the voltage 
desired. As previously shown, the two-phase winding 
connected three-phase series-star is good for 537 volts, 
and each coil has 23 turns. For 220-volt operation the 
coils should have (23 « 220) — 537 9.5 times. As 
this would require increasing the size of the wire con- 
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siderably and make the coil stiff to handle, it will be 
best to double the number of turns, using 19, and con- 
nect the winding two-parallel-star. 

If the winding is connected series-delta, the number 
of turns will be (23 &K 220) + 308 = 16. For a two- 
parallel-delta winding the number of turns per coil 
would be doubled, or equal 16 & 2 = 382. The latter 
increases the number of conductors per slot from 46 to 
64, which means that the amount of insulation in pro- 
portion to the copper will be increased and may make it 
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Although it is advisable, whenever it can be done con- 
veniently, to supply additional insulation on the adjacent 
phase coils as indicated in the figures by the heavy shad- 
ing, windings have been reconnected for a new condi- 
tion without any attention being given to this feature 
and no serious trouble was experienced. Unless the 


coil insulation is in good condition, more harm than 
good may be done in trying to get extra insulation in 
between adjacent phase coils. Old coil insulation is 
likely to be brittle, but if not disturbed will in many 


winding with 48 





B 
Fig: 2 


difficult to get a 7}-hp. winding in the slots. So far 
as the two-parallel-star winding with 19 turns per coil 
and the series-delta winding with 16 turns per coil are 
concerned, there is probably little choice, except that the 
two-parallel-star winding can be made good for two 
standard voltages, 220 and 440, where the series-delta 
is good for only 220 volts. Since the two-parallel-star 
winding offered the greatest flexibility, it was chosen. 
The size of copper should be varied inversely as the 
number of turns in the coils of the two windings. In 
the two-phase coils No. 15 wire was used, which has a 
cross-sectional area of 3,257 circ. mils. Then the wire 
in the 19-turn three-phase coils should have a cross- 
sectional area of 23 & 3,257 —- 19 = 3,942 circ. mils. 
The nearest size standard wire to this is a No. 14, which 
has a cross-sectional area of 4,107 cire. mils. This is 
a little large and some space can be saved by using a 
single-cotton-enamel covered wire. In this case the 
notor was rewound with No. 14 single-cotton-enamel 
overed wire and the coils connected two-parallel star 
is shown in Fig. 2. The coils with the heavy shading 
re those at the end of the pole-phase groups and have 
eavier insulation than that on the rest of the coils. 


Winding, Fig. 1, grouped for three-phase two-parallel-star 


cases give long service, especially if baked and given a 
good treating with insulating varnish and baked again. 

Each individual case is a problem that must be 
handled according to the local conditions. Even if the 
winding can be regrouped for the new condition, it may 
not be good business to do so, if the insulation is in 
poor condition and the motor is intended for permanent 
service. When at the job, it probably will be cheaper 
to put in a new winding than to regroup the old coils 
and take a chance of a failure at any inopportune time. 
If the winding insulation is in good condition regroup- 
ing is generally the most economical solution if it can 
be done. 





Thin glass tubing can be broken off at desired lengths 
by first making a scratch around the tube with a sharp 
three-cornered file; then grasping the tubing firmly in 
both hands with the thumb nails coming together at 
the scratch, the tube is to be partly pulled apart and 
partly bent, when it will break squarely at the scratch. 
With a little practice tubes of uniform thickness can 
be broken in this manner to the desired length with few 
failures from breakages. 
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Pioneer Tube Expander and Jack 


No list of the mechanical geniuses of the nineteenth century is complete 
without the name Richard Dudgeon. Recently a member of the Power Staff 
visited the original plent at 24 Columbia Street, New York City, where the 
business is conducted by the son and grandson of the original Dudgeon. 
While there he inspected and photographed some interesting curios. On 
the left is the original hydraulic jack, Dudgeon’s best-known invention. 
Below is the father of all roller tube expanders. Dudgeon built this back 
in the fifties to expand the boiler tubes of a steam automobile with which 
he was experimenting at that time. 














Welding at Huntley Station 


Special piping needed at the Huntley Station of the Buffalo General 
Electric Company is frequently made on the job. Much time, otherwise | 
lost in waiting for fittings ordered from the factory, has been saved in 
this way. 





Photo by courtesy of Power Events 
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It Looks Like a Casting 


Steel plate was the material used to construct this condenser shell in the Griscom-Russell shop at Massillon, Ohiv. 
The steel stiffening ribs were attached by are welding. 


Photo by courtesy of Lincoln Electric Company 
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Big Silencer for Ford Engines 
This Maxim silencer is used to muffle the exhaust of Ford engines—not Ford-car engines, however, but the gas ends 
of two 5,000-hp. gas-steam engines at the Highland Park plant. 
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Some Observations of a Rural 
Utility Operator 


By C. W. REYNOLDS 


DDRESSES are made and books written, explain- 
ing the marvels of superpower, giant power, 
interconnection and other related subjects. Such 

a verbal barrage on the subject often bewilders the 
operator of the small property. If this great mass of 
opinion is to be taken as fact, then it must follow that 
the small utility is at the end of its rope. Emphasis 
is made of the fact that most small companies are 
burdened with old equipment. Being an extravagant 
user of fuel, it necessarily follows that costs of produc- 
tion are high. We hear it said that to get needed cap- 
ital the small operator must be taken under the wing 
of the big fellow and 
that few banks or bond 


price that we have to pay for this primary power. 

Service interruptions are other vital reasons why 
we deem it unsafe to bank the boilers and get all our 
requirements from the larger system. 

During the spring break-up it is usually possible for 
us to purchase dump power at a low figure. When we 
are fortunate enough to get this low rate, our plant is 
shut down as long as it is possible to make a saving. 
We make no claims that our little plant can turn out 
kilowatt-hours cheaper than we can buy them when they 
are produced by water that would ordinarily waste over 
the spillways of our neighbor’s plants. When we 

take primary power, it 





houses care to loan to 
a small corporation 


OST of the operating units in this section are not 


costs one cent per kilo- 
\{| watt-hour. Our own 
cost of production at 


where the opportunities 
for large profits are 
absent. The more 
radical even go so far 
as to say that the 
small company must be 
taken over by the man- 
agement corporation to 
save it from bank- 
ruptcy. The foregoing 
is a mixture of fact and 


large. This makes possible an intimacy among the 
men that is not found in the large metropolitan system. 
The discipline is not so strict. In the large power house 
poor work on the part of some of the force does not 
affect plant efficiency in just the same manner that it 
does in the smaller property. When an outside organi- 
zation gets control of these rural properties it must use 
tact in its dealings and perfect candor in its statements. 
The home folks must be made to see and feel that the 
new order is going to make things better for everyone. 
Some controlling companies are doing just this thing. 


the switchboard with 
the boilers banked is 
five mills. This makes 
the resultant cost per 
kilowatt-hour 14 
cents. On the other 
hand, when our station 
is loaded to about three- 
fourths capacity, the 
kilowatt-hour cost at 





opinion; the future will 
do the winnowing. 
What follows is a brief 





When all do, the assimilation of the weaker by the 
stronger corporation will react to the advantage of all. 


the switchboard is a 
shade under one cent. 
This cost is predicated 








description of the rural 

company’s system with which I am familiar. The gen- 
erating equipment is housed in a small concrete build- 
ing, the entire installed capacity being only 4,000 kw. 
This is split into three units, two turbines and one 
engine. The territory supplied is sparsely settled with 
not a town of over five thousand population. 

One steam station supplies everything. Three high- 
tension lines come into our switchboard from neigh- 
boring utilities. One has back of it an installed capac- 
ity of 50,000 kw. The other two have a combined 
capacity of about 20,000 kw. Winging through the air 
one mile north of the station is an entirely independent 
line of 110,000 volts. This is a link between two large 
utilities. 

The proximinity of such sources of power is sure 
to raise a question as to why we continue to operate 
our own small plant. It ought to be possible to purchase 
power from such a source cheaper than we could make 
it. Their kilowatt-hours produced in large quantity 
should be cheaper to buy than for us to generate. Our 
powerful neighbor can make power cheaper than we 
can, but not so cheap that we can make money by shut- 
ting down our station and buying from him exclusively. 
During the greater part of the year it is more eco- 


nomical for use to run. Why? Because of the 


on five-dollar coal. With 
a one-cent production 
cost when we operate, and a 14-cent cost when we shut 
down, there can be no argument in favor of shutting 
down, outside of abilitv to purchase dump power. 

There would have been a different story to tell if, 
some twenty-five years ago, when this company was 
organized, it had been possible to buy one cent power in 
place of building a station. 


GOOD SERVICE MORE IMPORTANT THAN Costs 


Referring to continuity of service, good service al- 
ways comes ahead of costs. What good is plant or sys- 
tem efficiency if the customer does not like the com- 
modity sold? The best service cannot be rendered 
where high-tension lines must be depended upon entirely. 
Severe thunder storms may put them out of commission 
long enough to provide the local papers with sarcastic 
copy about the power company. 
ritory underlain with iron ore. Whether the presence 
of this material has any effect is, of course, debatable, 
but I do know that lightning seems to be more destruc- 
tive here than in many other localities. Lightning is 
about the poorest kind of an excuse for a service inter- 
ruption. When the flash puts the customer’s lights out, 
unless it burns out the primary fuses on his service 
transformer, there is little use of telling him that all 


Our system is in a ter- 
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the power was off due to the high-tension line tripping 
out. Furthermore, there are several hospitals depend- 
ing upon our system for service. 

Now let us examine the situation and see if it is 
possible to learn why the small utility can often gen- 
erate power cheaper than it can be purchased from a 
larger corporation. One important factor 
equally to both systems is fixed charges. 
increase in 


applying 
As operations 
does overhead. Comparing the 
operating structures of the two properties, one may be 
able to locate wherein the smaller company is favored 
with respect to overhead costs. 


size, so 


SMALL UNIT MAy SHOW Goop BALANCE SHEET 


Admittedly the small unit cannot afford to hire the 
directing ability employed by the larger property. The 
more prosperous corporation is in a position to pay for 
first-rate technical skill, whereas the utility whose 
funds are strictly limited must do without the superior 
management and engineering talent. In the case of 
buying supplies the larger organization can do better 
than the smaller company. Bulk purchasing tends to 
produce savings that the little system cannot share. 
Sometimes, however, mass buying does not produce all 
the economies for which it is given credit. For in- 
stance, if a controlling company is purchasing for an 
operating company and charges the operator for this 
service, then the mass buying may not amount to much 
as far as the operating company is concerned. With 
nearly everything in the favor of the larger and better- 
managed unit, yet the small independent property can 
often show as good a balance sheet, allowing for dif- 
ference in size, as the big fellow. 

Sidetracking to the item of thermal efficiency, our 
little plant is completely out of it. Our two pounds of 
coal per kilowatt-hour is certainly not in the class of 
the one pound of the other fellow. As a user of fuel 
we are wasteful when compared to our all-powerful 
neighbor. But this is not all of the story relating to 
the best utilization of heat. Does not the cost of 
saving the extra pound of coal have some bearing on 
the situation? Our super-efficient neighbor has con- 
siderable money tied up in extra equipment for captur- 
ing the elusive B.t.u. This money, like the horse in 
the stable that is eating his head off, is piling up fixed 
charges. The extra economy of the large company is 
costing a sum that we in the small plant do not have 
to worry about. This is not criticizing the other fellow 
for going after the last heat unit; it is only drawing 
attention to the fact that heat-saving refinements are 
costly. 

ABSENTEE MANAGEMENT—How IT AFFECTS 
THE OPERATING COMPANY 


Passing now to absentee management and some of 
its results, just how does it affect the operating com- 
pany for better or for worse? In one of the stations 
that I occasionally visit, it appears to be the practice 
to consult the superintendent rarely regarding any new 
equipment that is to be installed. Knowing the type of 
man in charge, I am at loss to understand why this 
policy is followed. He is a technical man, a good 
operator, and a fellow who takes a real interest in his 
job. He is well informed on all matters relating to his 
work and takes a great interest in his employer’s busi- 
ness. In my opinion his superiors make a great mis- 
take in not talking matters over with him regarding 
the future plans for his station. Their apparent slight 
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is surely destroying his interest in the plant. By way 
of contrast he has at times referred to the situation 
in my plant. Quite bitterly he has contrasted his situa- 
tion with my own. He often mentions the fact that no 
equipment goes into my station that I do not approve. 
Even the mechanics in my station know beforehand 
what we have in mind when any changes are contem- 
plated. We believe our employee publicity methods pay. 


EXPERIENCE IN A SOUTHERN PAPER MILL 


Just to show what happens in a plant where there is 
no teamwork between men and management, I will 
relate an experience I had in a Southern paper mill. 
The power house was out of date. It had old fire-tube 
boilers and a worn out Corliss engine. New water-tube 
boilers, equipped with underfeed stokers and a uni- 
flow engine were installed to care for some of the mill 
load. A connection with a public utility supplied what 
current the plant was unable to furnish. When water 
power was abundant, the utility carried all the mill 
load. 

The new equipment was already in operation when I 
came on the scene. About the first thing the power- 
house force told me was all the faults of the new ma- 
chinery. During the tuning-up period the force had 
received this bad impression. I found out that the 
manufacturer’s engineer had not been as careful as he 
might have been with some of his remarks. As a result 
I had a power house full of soreheads. I also learned 
that my predecessor had let the men do about as they 
pleased. It was not long before it was necessary to 
shut down the new machinery for overhauling. To 
carry the load the old boilers and engine was started. 
Operation was carried on with the obsolete equipment 
for several weeks. Power costs were high. The time 
came to put the new equipment back on the load. What 
a job it was! The men were wedded to the old layout. 
It must be admitted that the old equipment was easier 
to operate. That no doubt, had much to do with their 
hatred for the new material. From then on it was a 
daily battle to get proper results from men and mate- 
rials in that power house. This all goes to show that 
unless your men are with you low cost operation is 
impossible. 

TEAM PLAY ESSENTIAL 


There is no place for the above noted spirit in the 
public-utility power house, and it will not be there if 
the situation is handled properly. From superintendent 
down there must be team play. If the property is con- 
trolled from a distance, then the plant executive must 
be made to feel how important he is to the main organi- 
zation. Consult him before any changes are made in 
his plant. Give him all the credit and glory that comes 
from operating his property efficiently. Encourage him 
to boast about the place as “my plant.” The spirit of 
pride that can be implanted in the lives of the men 
who operate the business is well worth all the effort 
that can be exerted to create it. Its growth spells suc- 
cess for the operating organization and more profits for 
the management corporation. 

Never forget that the humblest workman is like all 
humans, chock-full of curiosity. The nearer the foot of 
the ladder his job is the more he likes to know what the 
“big bosses,” as he expresses it, are doing. Since com- 
ing into the utility field I have occasionally unearthed a 
condition that is harmful to the best interests of the 
business. Itissecrecy. “Remember this is confidential.” 





552 POWER 


Vol.65, No.15 


Present Tendencies of Steam 
Station Design’ 


By VERN E. ALDEN+ 





FTER discussing the changes in plant de- 

sign since 1914, the author points to a 
continued increase in steam pressure and tem- 
perature, an increase in the use of pulverized 
coal, and the use of larger boiler and turbine 
units. He looks for nothing new in the field and 
urges efforts to consolidate gains already made. 











HE underlying motive that has spurred power- 

station engineers on has been the desire to secure: 

(1) A high degree of reliability; (2) low fuel cost; 
(3) low cost of operating labor; (4) low maintenance 
cost: (5) low investment and fixed charges per kw.-hr., 
and (6) stations so well fitted for their work not only 
during: the first year but also during later vears of their 
life that it shall be unnecessary to undertake any major 
program of rebuilding in the future. 

The rapidity with which improvements have been 
developed has been rather startling, as indicated by 
the curve shown in the figure. 

The number of men required for the operation of the 
typical station placed in operation in 1926 is less than 
one-half that required for the operation of a typical 
station of equal capacity placed in operation in 1913. 
The maintenance forces have been reduced by at least 
40 per cent for the typical station. The increases in 
the wage scale have, however, more than offset these 
reductions. 


TYPICAL STATION OF 1913 


The typical steam generating station, designed and 
placed in operation in 1913, had a capacity of, let us 
say 45,000 kw., made up of three 15,000 kw. steam 
turbines, each with a 27,000 sq.ft. two-pass surface 
condenser arranged for the circulation of 38,000 g.p.m. 
of water. In the boiler house there would have been 
18 straight tube, longitudinal drum boilers, each having 
an area of 10,000 sq.ft., with a convection type super- 
heater at the top of the tube bank. Steam would have 
been delivered at a pressure of 190 Ib. per sq.in. gage 
and a temperature of 500 deg. F. Each boiler would 
have been fired by means of a 10-retort 17-tuyere under- 
feed stoker with hand operated dump grates. The com- 
bustion chamber would have a total volume of approx- 
imately 1,300 cu.ft. 18 ft. wide by 9 ft. deep with a 
total average height of 8 ft. Forced draft fans for the 
stokers and natural draft chimneys would have been 
employed. For continuous operation for extended 
periods of time, the output of the boilers would have 
been limited to 200 per cent of their normal rating. 


*Abridged from a paper contributed by the Power Division for 
presentation at the Kansas City, Mo., meeting, April 4-6, 1927, 
of the American Society of Mechanical Engineers 

+ingineer, Mechanical Division, Stone & Webster, Inc., Boston, 
Mass. 


If operated at this maximum rating for any appreciable 
percentage of the operating hours, extended outages for 
the repair of the brick settings would have been re- 
quired. Most of the auxiliaries would have been driven 
by means of steam turbines. For the circulating pumps 
and the exciter dual drive would have been provided 
for reliability and in order to be able to control the 
amount of the exhaust steam for feed-water heating. 
All the steam turbines for the auxiliaries would have 
exhausted into a common header against approximately 
atmospheric pressure, to be used in open feed-water 
heaters for heating the condensate pumped to these 
feed-water heaters by the condensate pumps. The air 
for cooling the generators would have been drawn from 
outside the turbine room, passed through an air washer, 
and perhaps discharged through an air duct into the 
basement of the boiler house. Each boiler would have 
been operated as a separate unit, and but a scanty com- 
plement of instruments would have been provided in the 
boiler room for the guidance of the firemen in maintain- 
ing proper conditions of combustion. 

We may now trace the changes which have taken 
place. 


STEAM PRESSURE AND TEMPERATURE 


One obvious way of improving economy is to convert 
a larger percentage of the total heat of the steam into 
mechanical energy by increasing the steam pressure. 
From 1915 to 1926 steam pressure rose from 225 to 
550 lb., with two installations at 1,200 and 1,400 lb. 

A larger percentage of the total heat of steam leaving 
the boiler could be converted into mechanical energy 
at the turbine coupling if the steam temperature could 
be increased, by virtue of improved cycle efficiency and 
reduced blade and disk friction losses. 

From 1915 to 1919 a number of stations were op- 
erated with steam temperatures ranging between 600 
deg. and 650 deg., and a working knowledge was ob- 
tained which served as the basis for the redesign of 
piping, valves and fittings. To maintain the steam 
temperature within a moderate range more or less inde- 
pendent of the load carried by the boiler, with steam 
temperatures of the order of 700 deg., two solutions 
were proposed: (1) The interdeck superheater, and (2) 
the radiant superheater. 

With the experience gained between 1916 and 1923 
as a basis and with the new types of superheaters 
available, it was possible to design stations for an 
operating steam temperature of 725 deg. F., and the 
latest units are designed for an operating steam tem- 
perature of 750 deg. F. 

Ferranti called attention many years ago to the pos- 
sibility of improving cycle efficiency and reducing the 
friction losses in the low-pressure blading of large tur- 
bines by reheating. This feature was embodied in the 
North Tees Station in England operating at a steam 
pressure of approximately 450 lb. in about 1920. So 
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little information in regard to this station was avail- 
able and such rumors as came to us were so disquieting 
that no immediate steps were taken in this country to 
follow up this new development. In 1925, however, 
three stations were placed in operation, all the tur- 
bines operating with a single stage of reheating to a 
temperature of approximately 725 deg. F. There is at 
the present time, either in operation or in the course 
of construction, approximately 600,000 kw. of turbine 
capacity designed for operation with a steam pressure 
of 550 Ib. per sq.in. gage, and a steam temperature of 
approximately 725 deg. F. at the turbine throttle; with 
a single stage of reheating to a temperature of approx- 


imately 725 deg. F. 


HEATING OF FEED WATER 


It was early recognized that the feed water should 
be heated to a temperature higher than the 210 deg. F. 
possible in connection with an open heater, and that 
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The thermal performance of typical stations of 60,000 
kw. capacity and larger, in terms of coal at 14,200 B.t.u 
per lb. as fired, plotted against the date of initial operation 
indicates the rate of progress during the last 14 years 


the heat in the flue gas leaving the boiler might be used 
for heating the feed water. The first step, therefore, 
was along the lines of the extensive use of economizers. 

The use of higher steam pressures complicated the 
problem of economizer design, and led to the steel tube 
economizer suitable for operation at pressures as high 
as 1,500 lb. per sq.in. 

A few months’ operating experience with steel-tube 
economizers developed trouble in connection with the 
pitting of drums, headers and tubes. It was found that 
this pitting was in large measure due to the presence 
of dissolved oxygen in the feed water delivered and in 
practically all stations having steel tube economizers, 
provision was made for the removal of the dissolved 
oxygen from the feed water. 


POWER 


The use of economizers brought with it the extensive 
use of induced-draft fans and with the removal of the 
natural-draft stack as a limiting factor, operating men 
began to investigate the possibilities of operating their 
boilers at higher ratings than had previously been the 
fashion. 

It had been recognized for many years that the heat- 
ing of the feed water in an open feed-water heater was 
by no means an ideal solution. Even with the best type 
of small turbines available it was not possible to develop 
a horsepower hour with less than 17 Ib. of the steam 
that was used for feed-water heating. Power-station 
engineers who stopped to daydream occasionally, recog- 
nized that it might be possible to bleed steam out of 
the main turbines at a number of points for feed-water 
heating, and by this method to generate much more 
power with the steam required to heat the feed water 
to a given temperature. The power generated by the 
steam used for feed-water heating will be increased six 
times by the use of steam bled out of the turbine at the 
lower pressure. 

This solution seemed somewhat too complicated, but 
almost overnight power-station engineers came to real- 
ize that it had many advantages. The complications 
in design were found to be more apparent than real. 
Operating experience proved that the heating of feed 
water by stage bleeding actually simplifies station opera- 
tion. Practically all power stations that 


have been 
placed in operation since 1923 have been designed for 
the regenerative cycle. 


EFFECT OF STAGE BLEEDING 


A major advantage of the regenerative cycle is that 
it permits increasing the kilowatt output from a given 
size turbine. The factor which fixes the over-all pro- 
portions of a turbine designed for condensing opera- 
tion with vacua from 28 to 29 in. of mercury, is the 
volume of steam exhausted to the condenser. 

It is being recognized that an outstanding advantage 
of the regenerative cycle as worked out for four- or 
five-stage bleeding for feed-water heating is the overload 
capacity that is made available in connection with the 
turbine unit. It will be possible, by accepting a mod- 
erate increase in the coal consumption, to carry a total 
load at least 10 per cent in excess of the maximum load 
that it is possible to carry on the turbine unit under 
normal operating conditions, by closing the valves in 
the lines leading to the two top-stage feed-water heaters, 
and operating with a reduced feed-water temperature. 


USE OF AIR PREHEATERS 


Air preheaters had been used to some extent abroad 
in marine work and to a very limited extent in connec- 
tion with process work in this country. Air preheaters 
were installed during 1923 in connection with underfeed 
and chain-grate stokers. Operation showed the entirely 
unforeseen result of improved fuel-bed conditions, and 
in connection with the chain-grate stokers burning low- 
grade coal it was actually possible to operate the boilers 
at higher ratings with the preheated air than with air 
at room temperature. 

The first air preheaters were designed for a very 
moderate increase in air temperature and a moderate 
reduction in flue-gas temperature. In stations placed in 
operation during the last year, however, the possibilities 
of the air preheater have been more fully realized. The 
gas velocities have been increased so as to increase the 
heat transfer rate, and the preheaters have been used 





554 POWER 


to increase the temperature of air to approximately 500 
deg. F. with a corresponding drop in temperature of 
flue gas from approximately 725 deg. F. leaving the 
boiler to 350 deg. F. leaving the preheater. 

FURNACE DESIGN 

The use of the induced-draft fan which accompanied 
the introduction of economizers made it possible to re- 
move the gas from the furnace as fast as the coal could 
be burned, and operating men began to speculate and 
experiment with the possibilities of operating at much 
higher ratings. It was found possible as early as 1917 
to operate boilers at ratings nearly twice as high as 
those up to that time considered possible. As attempts 
were made to operate at higher ratings, it was found 
advisable to increase the furnace volume per pound of 
coal burned. Increasing the heights of the furnaces 
introduced many difficult problems that had not before 
been encountered, relating to the expansion of the walls 
and the ability of firebrick at high temperatures to take 
compressive loading. 

We do not yet know just how far we can safely go 
in increasing the output from boilers and furnaces. We 
do know that in the main, the limitations are in con- 
nection with the furnace and have to do with the forma- 
tion of clinkers in the fuel bed, the formation of slag 
on the lower row of boiler tubes, and in connection with 
brickwork maintenance. We are going to the use of 
types of boilers embodying new problems with regard 
to circulation. We must feel our way carefully in our 
attempt to develop higher capacities in connection with 
individual boiler units. 

The use of preheated air and our desire to limit the 
total amount of air required for burning the coal to 
approximately 125 per cent of that theoretically re- 
quired, indicated a further increase in furnace tempera- 
tures and further troubles with firebrick walls. 

As the first step in correcting these troubles, walls 
of ventilated construction were used. These were, how- 
ever, of complicated design, and there was some doubt 
as to their standing up in connection with preheated 
air temperatures of from 400 deg. F. to 500 deg. F. 
The logical solution seemed, therefore, to lie in eliminat- 
ing to as great an extent as possible firebrick furnace 
walls, and in order to do this it is necessary to build 
the boiler around the furnace and let the boiler itself 
form the walls of the furnace. This is precisely what 
is being done in most of our new stations. Furnaces 
of the water-cooled wall design, although quite expen- 
sive, are well justified. 


IMPROVED METHODS OF BURNING COAL 


An outstanding development of the last ten years in 
power-station design has been the introduction of pul- 
verized-fuel firing into our large steam generating 
stations. High test and operating efficiencies have 
been obtained, as well as unprecedented rates of steam 
production. 

Many installations of unit pulverizers have been made 
in the last two years and there are many engineers who 
believe that the real future of pulverized-fuel firing lies 
along the lines of installing one or more mills in con- 
nection with each boiler unit, taking coal from the over- 
head bunker and delivering it direct to the burners in 
pulverized form. Most of the pulverized-fuel operating 
experience, in connection with which careful operating 
records have been kept, has been in stations using cen- 
tral pulverizing plants. We have not now sufficient evi- 
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dence to form a final judgment as to the operating 
results obtainable with unit mills. 

Pulverized-fuel firing has been a real contribution to 
the art of power-station design and operation, of itself, 
and also by virtue of the fact that it has pointed the 
way to major improvements in furnace design with 
stoker installations. 

Running parallel with the developments in pulverized- 
fuel firing, have been major improvements in the design 
of stokers. The developments in the design of stokers 
and related furnaces have been such that it requires a 
very thoroughgoing analysis of the comparative designs 
and of all the operating conditions to indicate for any 
particular station, whether the lowest costs of power 
can be obtained with stokers or pulverized-fuel-burning 
equipment. 


AUXILIARY DRIVE 


The extensive use of the regenerative cycle in con- 
nection with feed-water heating tended to displace not 
only the economizer, but also turbine-driven auxiliaries. 
This led to the almost universal use of motor drive for 
the station auxiliaries. 

One rather surprising result accompanied the adoption 
of the regenerative cycle for feed-water heating and 
the use of motor drive for auxiliaries. The unaccounted 
for losses which in many of our older stations amount 
to from 10 to 12 per cent dropped to a value of less 
than 5 per cent. 

There is a tendency toward a slight increase in the 
amount of auxiliary power used in steam generating 
stations. It is well within the limits of good practice 
for the total auxiliary power to be from 5 to 62 per 
cent of the power generated by the main units. 


MISCELLANEOUS IMPROVEMENTS 


Time is not available to discuss all the improvements 
that have accompanied the major trends already dis- 
cussed. One may mention evaporators for makeup to 
the boilers; the closed system of ventilation for gener- 
ators; surface condensers of improved design; auto- 
matic combustion-control equipment; highly efficient 
steam-jet air pumps; larger and more efficient mills for 
pulverizing coal and the use of steam and waste heat 
driers for removing the moisture from the coal before 
it is pulverized. 

These developments, taken together with certain other 
developments resulting from studies as to how the power 
supply for motor-driven auxiliaries can best be safe- 
guarded, have helped to round out the development of 
our steam-station design and enable us to build stations 
today that are much more efficient and also more reliable 
and easier to operate than the stations designed in 1913. 


INCREASES IN THE SIZE OF EQUIPMENT 


I wish to refer to certain developments of an entirely 
different character which were in the main forced upon 
power-station engineers by the rapid growth in load 
and by the interconnection between the properties of 
the various electric light and power companies. Sup- 
plementing these underlying reasons was the desire to 
reduce fixed charges in connection with investment and 
the labor costs. 

The first 20,000-kw. single-cylinder turbine was placed 
in operation in 1914. In 1926 a 60,000-kw. single- 
eylinder turbine, a 77,000-kw. cross-compound turbine 
and an 80,000-kw. cross-compound turbine were placed 
in operation, 
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Orders have been placed within recent months for a 
94,000-kw. tandem-compound turbine and for three 
cross-compound turbines of 160,000 kw., 165,000 kw. and 
200,000 kw. 

In 1913 but few boilers were in operation having 
areas of larger than 10,000 sq.ft. each, although it is 
true that the Detroit Edison Co. had already installed 
a number of boilers of the double-ended Stirling type 
having a total area of 23,650 sq.ft. each. There have 
recently been placed in operation in a central-station 
heating plant double-ended Stirling boilers having an 
area of 41,500 sq.ft. each, and there have been ordered 
straight-tube boilers having a total area of 34,162 sq.ft. 
each. 

The increase in the maximum kilowatt output from an 
individual boiler has been more than would be indicated 
by the increase in the area of the boilers. It was a 
rare thing to develop more than 4,000 kw. from a single 
boiler unit in 1913. At present, a steam output corres- 
ponding to a generation of 45,000 kw. has been devel- 
oped in connection with that is 
operation. 

The increases in the size of equipment and the instal- 
lation of centralized and semiautomatic combustion con- 
trol have been responsible for sweeping reductions in 
the amount of operating labor required. Actually less 
physical exertion is required today, in connection with 


one boiler now in 
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the operation of the boiler that carries a load of 45,000 
kw. than was required in 1913 with the boiler carrying 
a load of 4,000 kw. 

One of the most interesting power-station installa- 
tions now in the course of construction is an addition 
to the South Meadow Station of the Hartford Electric 
Light Co. with a merecury-vapor turbine that will have 
a capacity approximately five times as large as any 
previous mercury-vapor turbine installation. This unit 
will be watched with interest, for it is of such size as to 
indicate clearly the adaptability of the mercury-vapor 
cycle for use in large steam-generating stations. 

A Look INTO THE FUTURE 

It seems safe to predict that we shall see: 

1. The use of steam at still higher temperatures. 

2. An increase in the use of pulverized fuel. 

». Further increases in the size of turbine units and 
boilers. 


ws) 


4. In the main, I believe the most attractive possi- 
bilities in steam-station design lie for the next few 
years along the lines of a consolidation of the gains 
already made, the simplification wherever possible of 
our new designs, and the adaptation of certain ten- 
dencies in design that will permit of reductions in invest- 
ment with but slight increases in coal consumption per 
unit of station output. 


Why an Air Compressor Loses Capacity 
at Hieh Altitude 


By WILLIAM V. FITZGERALD 





N THE accompanying 
diagram an_e attempt 
has been made to 
show. graphically just 
what happens in the cyl- 


inder of a_ single-stage 





HE suction pressure of an air compres- 
sor goes down at high altitudes. 
reduces the capacity of the compressor in 
terms of free air handled, and even more 
in terms of the volume of compressed air 


If the same compressor, 
discharging at the same 
gage pressure, were to op- 
erate at an altitude of 
10,000 ft. where the at- 
mospheric pressure is only 
10 Ib. per sq.in., this curve 
would be totally different. 
The dotted line starting 


This 








compressor when it is 
compressing at an_alti- produced. 
tude above sea level or 
under conditions of low 
barometric pressure. 
It is well known that as altitudes above sea level 
are reached, the barometric pressure is lowered. For 


sea level, atmospheric pressure is taken as 14.7 lb. per 
sq.in., or, roughly, 15 lb. The barometer for the same 
location stands at 30 in. For 1,000 ft. above sea level 
the barometer has receded to 28.8 in. and the atmos- 
pheric pressure is lowered to 14.2 lb. per sq.in. For 
higher altitudes the pressure correspondingly 
lower. 


drops 


Air compressors are often required to work under 
conditions of high altitude where such low pressures 
exist. Naturally, their operation is not the same as 
when they are working at sea-level atmospheric pres- 
sure. 

The full lines on the indicator diagram of Fig. 1 show 
the curve of compression and discharge for a compres- 
sor operating at sea level and atmospheric pressure of 
14.7 lb. per sq.in., compressing air to 60 lb. per sq.in. 
gage. 


at the right side of the 
diagram and extending to 
70 Ib. per sq.in. absolute pressure, would be the compres- 
sion curve. 

This compression line falls well within the curve rep- 
resenting the compression at sea level. 

The re-expansion curve would be almost the same 
for both conditions for the reason that the same volume 
of air is contained in the clearance space at nearly the 
same pressure. 


However, there is a difference in the action of the 
expanding air so far as the suction stroke of the com- 
pressor and the volume of air taken into the cylinder 
are concerned. 

As long as the pressure in the cylinder is above 
atmospheric, the valves remain closed and no free air 
is taken into the cylinder. 
prematurely, allowing this compressed air to escape 
into the atmosphere, a loss of efficiency would result. 
The re-expansion of the clearance air returns a large 
portion of the work expended in compressing it, but 


If the valves were to open 
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it does, however, reduce the capacity of the cylinder. 

When the re-expansion line crosses the atmospheric 
pressure line (in sea level compression at 14.7 lb. per 
sq.in.), the intake value permits the passage of air into 
the cylinder. In the first case this happens at the point 
where the re-expansion line reaches 15 lb. absolute. In 
the second case the expansion of the clearance air con- 
tinues (the dotted line) until it reaches 10 lb. absolute 
pressure, where air, theoretically, enters the cylinder. 

From the diagram it is obvious that the quantity of 
air taken into the cylinder in each case is represented 
by the dimension lines A and B respectively. It is to 
be noted also that the volume of compressed air dis- 
charged is different in each case, C representing the 
volume discharged at sea level and D the volume dis- 
charged at 10,000 ft. elevation. 

Taking the suction pressure as 15 lb. per sq.in., the 
discharge pressure is 75 lb. absolute and the compres- 
sion ratio is 1 to 5. With the suction pressure at 10 Ib. 
per sq.in, and 70 Ib. discharge, the compression ratio 
wm 1 t3 T. 

EFFECT OF COMPRESSION RATIO 


This compression ratio has a considerable bearing on 
the whole problem. Owing to the difference in com- 
pression ratios the temperatures will run somewhat 
higher at higher altitudes—not enough to make a great 
deal of difference, but still tending to produce a warmer 
compressor or to require more cooling water to keep 
the temperature right. For example, with a suction 
temperature of 60 deg. F. and for comparable compres- 
sion conditions, the discharge temperature at sea level 
would be 295 deg. F., and at 10,000 ft. elevation, 357 
deg. F. 

The compression ratio reduces the volumetric effi- 
ciency, permitting the clearance air to expand to a 
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Fig. 1—-Indicator diagrams at sea level (full lines) and 
t 10,000 ft. elevation (dotted lines) indicate 
the reduced capacity at high altitude 
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greater volume than it would if the ratio were less. 
The effect of this is to lower the compressor capacity 
by permitting only the volume B to enter the cylinder 
on each stroke instead of the volume A. This should 
not be construed as indicating that clearance is a dis- 
advantage or that this is accompanied by a material 
loss of work or useless consumption of power. Such 
effects are of negligible magnitude. 

To illustrate more clearly the effect of increasing the 
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ratio of compression, the small diagram of Fig. 2 has 
been used. On this schematic compressor diayram, a 
compression curve has been shown, extending from 
atmospheric pressure to a very high pressure. At 
points 1, 2, 3 and 4 on the curve, horizontal lines have 
been used to indicate discharge of air at those points. 

te-expansion curves have also been drawn to show 

















Fig. 2—As the discharge pressure and ratio of 
compression increase, the volumetric 
efficiency decreases 


the action of the clearance air for each of these points 
of discharge, 1’, 2’, 3’ and 4’, respectively. 

From this sketch it is easily seen that the greater 
the ratio of compression in any cylinder the greater 
will be the space occupied by the expanding clearance 
air and the less will be the space available for the in- 
take of air for compression. At point 4 the ratio of 
compression is so great that the quantity of air com- 
pressed in the clearance space is almost sufficient to 
fill the entire cylinder at atmospheric pressure. 


LARGE CLEARANCE INCREASES REDUCTION 


It has been calculated that a single-stage compressor 
with moderately large clearance operating at 10,000 ft. 
altitude will have only about 70 per cent of the vol- 
umetric efficiency that it would have at sea level. At 
15,000 ft. altitude the volumetric efficiency decreases 
to 58 per cent. In connection with this it may be noted 
that at these altitudes there is a decrease in power con- 
sumption of approximately 16 per cent for the former 
and 23 per cent for the latter. 

In selecting a single-stage compressor for work at 
high altitudes, it is necessary to take into considera- 
tion the effect of the lower initial atmospheric pressure. 
It may be advisable to calculate this very accurately in 
order to ascertain just how much larger the compres- 
sor should be to do the work under these adverse con- 
ditions. 

It is especially advisable where portable equipment 
is used at varying altitudes, to have such equipment 
capable of producing at the highest altitude at which it 
is likely to be used, the maximum air that will be 
required. 
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Profiting from 
Unexpected Experience 
ye THE paper that appears abridged on another page 
of this issue, V. E. Alden, in discussing the possibil- 
ities of increasing the initial temperature of steam, 
remarks that operators have had considerable experi- 
ence during the last two or three years with steam at 
temperatures ranging from 750 to 900 deg. F., most of 
this experience being unpremeditated and of short dura- 
tion during the initial operating period of some of the 
recent large stations. 

The same thing might be said of many elements of 
power-plant equipment and operating conditions. Ab- 
normal conditions often occur despite the efforts of the 
most careful operating engineer. 
he profit by such disturbances? 

When things go wrong and the engineer keeps the 
plant running in spite of difficulties, does he try to see 
behind the troubles a real, although an unwelcome, 
experiment that may throw light on the possibility of 
improving the ordinary routine? There is a wealth of 
information about how things behave under unusual 
circumstances that goes a-begging for want of some- 
body with eyes and imagination to see it. 

The engineer must be a man whose mind is not 
flustered in an emergency, and he should exercise his 
faculties of observation to the utmost in times of stress, 
for that is when there is the most to be learned 

Keep your eyes open and your mind busy when your 
plant gets into a jam. 


The question is, Does 


Comparative Costs 
of Water and Steam Power 


‘ — is evidence that the idea, generally held, that 
water power is cheap, is being replaced by the ques- 
tion, “How does its cost compare with that of power 
produced in a steam plant?” Although this is a more 
logical attitude, it nevertheless brings up an impossible 
question when treated as a general proposition. Condi- 
tions under which power is generated vary so widely 
that there can be no general comparison. The best that 
an be done is a comparison made for a given locality 
ind for a set of existing conditions. 
The cost of delivering power into the transmission 
ind distribution systems of New York City, from the 
Lawrence River, can be compared with giving the 
ervice from local steam plants. This can be done only 
Y a given set of conditions since some of the factors 
ay cause the cost of power generation to vary over a 
msiderable range, from one period to another, as for 
sample, the cost of fuel in the steam plant. Such a 
mparison of costs for New York would not answer for 
;oston, since there another set of conditions exist. 
[In some localities where the cost of coal is high and 
ater power is available in large quantities close to 





where it can be 
Canada, it has 


used, such as in 
been 


certain sections of 
found economical to use hydro- 
electric power for steam generation in competition with 
coal. To make this economical, the cost of hydro-electric 
power must be very low and the cost of coal compara- 
tively high. In a district where coal is cheap it may 
be difficult for hydro-electric power to compete 
steam-electric plant even on a power basis. 

In many localities the most economical power 
is not obtained from either a steam plant or a hydro- 
electric plant, but by a combination of the two. Such 
combinations are made economical under widely vary- 
ing conditions. 


with a 


supply 


If the water power is large and varies 
through wide range of river flow, it may require the ex- 
istence of a large system, supplied from steam plants, 
before the water power can be absorbed economically. 
Other sets of conditions might 
make it economical to develop the water power up to 
nearly its full capacity before building a steam plant. 
Each locality presents a distinct problem which must be 
worked out on the basis of local influences. 


reverse the process and 


Feed-Water Characteristics 

and Boiler Ratings 

V UCH written of late about the high 
i ratings that have been carried on large modern 
boilers and furnaces in the newer central stations. 
These boilers are furnished principally with condensate 
from surface condensers. 


has been 


Great care is taken to pre- 
vent the condensate from becoming contaminated with 
impurities brought into the hotwell from the circulating 
water by leaking condenser tubes. Makeup water is 
generally pure distilled water furnished by evaporators. 

Boilers in many industrial 
under favorable 


plants cannot operate 
conditions. Frequently, a con- 
siderable portion of the steam generated is used com- 
pletely in some manufacturing process and has to be 
replaced in the boilers by makeup. 
run from ten to fifty per cent or 
steam venerated. 


such 


This portion may 
more of the total 
Distilled makeup from evaporators 
is generally impossible from an economical viewpoint, 
when such large quantities are involved. Makeup under 
these conditions is generally treated by one of the sev- 
eral processes of filtering and water softening. No 
matter what process is used, there will be a relatively 
large quantity of soluble solids carried into the boiler 
as compared with the feed water to the central-station 
boiler mentioned in the first paragraph. 

These impurities rapidly increase the concentration 
in the boiler, and this leads to priming, stoppage of 
superheater tubes, possible scale formation and other 
difficulties. The industrial-plant operator finds that he 
often has to limit the boiler rating by a consideration 
of concentration. This undoubtedly has led to the 
statement that the commercial limit of rating on boilers 
with large percentage of treated makeup is about two 
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hundred and seventy-five per cent, while five hundred 
per cent may be carried where pure water only enters 
the boiler. 

Raw waters vary widely and the consequent con- 
centrations also vary. Little study has been given to 
the relation of the soluble solids in feed water and max- 
imum rating. Much still must be learned about the 
limits of concentration that may be allowed in boilers. 
Furthermore, it appears that the high rates of evapora- 
tion in water-cooled furnace walls do not permit high 
degrees of concentration and may limit the use of such 
furnace constructions in industrial plants. 

These questions seem to be of sufficient importance to 
warrant co-operative study by both central-station and 
industrial-plant operators and should prove a fruitful 
subject for discussion by the A.S.M.E. or N.E.L.A. 


Mercury Vapor Power Generation 
WO for the conversion of 
heat into work, a source of heat at high temperature 
and a source of “cold’”’ at lower temperature; that is, an 
abundant supply of cold material, such as water or air, 
that can receive large quantities of heat without much 
rise in temperature. Whenever these two things are 
present, there is the possibility of developing useful 
work. If the opportunity is not seized, there is waste. 
This condition prevails in every boiler setting. Heat 
is “sliding downhill” at a great rate, from yas at tem- 
peratures from 2,500 degrees F. down to 1,200 or 1,500, 
Avail- 
able energy is going to waste, for while the quantity 
of heat is undiminished in the uncontrolled passage from 
high to low temperatur®, the work that it could have 
done in a controlled process can never be obtained from 
The mill 
will never turn with the water that has passed. 
The mercury vapor unit provides a means for catching 
a bit ot useful 
account. Instead of passing heat direct from hot gas 
to steam, the mercury outfit is interposed, and the heat 
leaving the gas, instead of dropping freely to a tem- 
perature below 500 degrees F., 
vapor at something close to 900 degrees. 
does work in 


elements are necessary 


to steam at a temperature below 500 degrees. 


that same heat in lower temperature ranges. 


this available work and turning it to 


is picked up by mercury 
The vapor 
a special turbine and then exhausts into 
au heat exchanger, where its residual heat is transmitted 
to steam for use in an ordinary steam plant. 

From the viewpoint of theory the process is a splendid 
adaptation of known principles. The pressure and tem- 
perature of the mercury vapor should be increased as 
rapidly as it feasible to build structures that 
will stand higher temperatures. 

From the practical point of view the “bugs” have 
been worked out of the process rather completely, ac- 
cording to current reports. The installation now oper- 
ating in Hartford seems to be able to run for weeks or 
months without interruption. There is no 
of the mercury to plug boiler tubes. 


proves 


oxidation 
The boiler metal 
blister. The turbine operates well, 
with only slight bucket erosion, and a remedy for that 
little is to be applied to the next unit. Mercury vapor 
does not leak out, and the design is such that, even if it 
did, it would be discharged up the stack, so that prob- 
ably nobody would be poisoned. Apparently, there is no 
reason why similar plants cannot be manufactured in 
auantity and operated easily. 

From the economic point of view the prospect is per- 
haps a bit less rosy, but it must be remembered that the 


does not burn or 
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facts available are hardly sufficient to support any 
sound generalization. At present it appears that the 
cost of the mercury unit, which seems to be some two 
hundred dollars per kilowatt, entails high fixed charges, 
so that its use can be urged only where the return, in 
kilowatt-hours per year, is high. But then, it is argued, 
costs will come down as experience develops and as the 
demand grows. If this proves to be the case, the 
process may be extended to many plants where it is 
now believed to be inapplicable. 

Predicting the future is to be avoided, but it is the 
best business in the world for the engineer to keep his 
eyes open and learn what might happen to his plant, 
and so to inform himself that if the thing does happen, 
he will not be swamped for want of knowledge. So it 
will be well for the engineer, however, bad his plant, 
to find out all he can about this new process for the use 
of mercury vapor. To be sure, little information has 
been given out, but what there is should not be neglected. 


Maintenance of Automatic Plants 

AS a recent meeting of an engineering society the 
d statement was made that, “On an average, reports 
from many sources indicate that the usual automatic 
station costs about three-fourths as much to maintain 
as does the equivalent manually operated station.” From 
a casual consideration of the two it probably would 
appear that the maintenance costs would be in favor of 
the manually operated plant, if for no other reason than 
that there is not so much equipment and it is of a less 
complicated nature and is directly in charge of at- 
tendants. If it is a fact that the maintenance costs are 
about twenty-five per cent less in the full automatic 
plant than they are in the equivalent manually operated 
plant, why not make the manually operated plant more 
automatic than at present? 

In comparing two such plants, it is necessary not only 
that they be of the same size, but that they operate the 
same number of hours during the year and deliver the 
same number of kilowatt-hours under the same condi- 
tions. If one plant is to carry the base load and the 
other all the variations and do the governing, they are 
not operating under equivalent conditions. 
load station has in general the advantage. 

In a manually cierated plant there is always the 
danger that an attendant may make a mistake in han- 
dling the equipment that will result in expensive repairs. 
With the automatic plant these mistakes are protected 
against. Many of the things that are safeguarded in 
an automatic plant, the operator is depended upon to 
detect in a manually operated plant. For example, a 
hot bearing in the automatic plant will close the equip- 
ment down until somebody comes around to find out 
what is wrong. If the plant is manually operated, effort 
is generally made to keep the unit on the system, at least 
until another can be started to take its place. 
practices may not be in the 
apparatus. 


The base- 


Such 
best interest of the 

Another factor affecting the cost of maintenance in 
the automatic station is the method of doing this work. 
It is generally done periodically by a special crew, whose 
time is charged to the plant during the period work is 
being done. In the manually operated plant the at- 
tendant’s time is generally a continuous charge against 
the plant. All of which may well bring up the question, 
Are the advantages of automatic operation fully ap- 
preciated? 
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Repairing Cracked Valve and Steam Line 

Hardly anything is more disconcerting than steam 
leaks caused by cracks in valves or steam lines. Re- 
placement of the broken pieces usually means shutting 
off the sections, with possible loss of production. Often, 
however, the exercise of a little ingenuity makes it 
possible to seal such cracks or leaks for considerable 
periods, so that proper repairs can be made during a 
lull in operation. 

We had two such cracks occur almost simultaneously 
a short time ago. A 10-in. steam valve cracked in the 
upper part of the body, causing a considerable leak of 
steam at 200 lb. pressure. Shortly after this a fault 
occurred in a 4-in. steam line, with a crack severa!' 
inches long. 

The upper sketch shows how we closed the crack in 
the valve. A two-section band of 


2-in. steel 


straps, 
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Temporary repairs of cracked valve aud steam pipe 


about 3 in. wide, with two j-in. bolts on each side, 
was made, so that it could be pulled very tightly about 
the cracked valve body. By binding the body very 
tightly, we were able to close the crack completely and 
prevent the escape of steam. 

To close the crack in the steam line, a piece of j-in. 
thick steel several inches longer than the crack and wide 
enough to go half-way around the pipe, was bent in the 
form of a U to fit snugly over the pipe. A piece of 
steam gasket was cut to match the bent plate. By 
means of three U-bolts with }-in. straps drilled to fit, 





this plate was tightly bolted over the crack, effectively 
closing the leak and preventing any loss of steam. 

It is more than two months since these repairs were 
made, and there has been so sign of any escape of 
steam from either crack. L. G. JONES. 

Pittsburgh, Pa. 


Warning Signal Sounds When 
Lubricating System Fails 


The Power River Co., of Vancouver, Canada, has 
installed control devices and warning signals to prevent 
failure of the lubricating system for its electric gen- 


erator and to prevent overheating of the generator 
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Figs. 1 and 2 


on lubrication system 


Diagrams of warning signals 


thrust bearing. On failure of the oil pump a spare 
pump is immediately started and an industrial signal 
sounded. <A signal also sounds when the thrust bearing 
overheats. 

The oil pump that is regularly used during the opera- 
tion of the generator, is driven through gearing from 
the generator shaft. An independent motor-driven oil 
pump is provided with an equipment for hand or auto- 
matic starting. Should the geared pump fail to operate, 
the motor-driven pump will go into 
matically. 

A pressure switch, Fig. 1, is installed in the discharge 
side of the geared oil pump. With this arrangement, if 
the pressure of the geared pump drops, the pressure 
switch closes a relay circuit. 


service auto- 


The closing of the relay 
completes the coil circuit on the magnetic switch, which 
closes and starts the motor-driven pump. The motor- 
driven pump operates until normal conditions are re- 
stored and pressure is again established by the geared 
pump, whereupon the pressure switch opens its contacts 
and the motor-driven pump shuts down. The thrust 
bearing on the generator is equipped with a thermom- 
eter alarm control, as in Fig. 2, which operates a 125- 
volt direct-current industrial signal. A relay and bell 
transformer had to be used to open and close the horn 
circuit because the contacts of the thermometer were 
suitable for handling a low voltage only. 
Schenectady, N. Y. B. S. HAVENS, 

General Electric Co. 
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Maintaining an Emergency Gas-Engine Set 


The ability of the modern gasoline engine to function 
as an emergency drive is unquestioned. A _ certain 
amount of routine operation and inspection is neces- 
sary if this ability to function is to be maintained. 
Defects or deterioration of the equipment’s parts should 
be searched out and guarded against. How may this 
best be done? A description of one such set and the 

















Gas engine driving a direct-current generator 


method of operating it for the last six years may be 
of interest: 

The unit consists of a 6-cvlinder gasoline engine con- 
nected by a flexible coupling to a 60-kw. 1,200 r.p.m. 
250-volt direct-current generator. The unit serves as 
an emergency source of power during shutdowns and as 
a reserve to a motor generator set for the auxiliaries 
in a power house. The same type of engine is widely 
used for pumps and other emergency drives. 

The routine of daily operation is to start the unit 
at a specified time each day and carry three-fourths 
load for about five minutes. Scored cylinders are pre- 
vented by this practice. It is recognized that the oil 
film on the cylinder walls will drain off in 24 to 48 hours, 
and after that time moisture will condense on these 
surfaces and small rust spots will appear. Therefore 
the cylinder walls may be scored during the first few 
revolutions, before oil reaches them, if the engine is 
started up under emergency conditions after it has 
been idle for several days. 

About once a month the spark plugs should be exam- 
ined to detect any evidence of oil pumping past the 
cylinder rings. The compression should be tested 
monthly by means of a gage or by putting the engine 
over by hand; a low-compression cylinder will indi- 
cate a leaky valve or one that has become stuck. An 
inspection for broken valve springs and all loose parts 
should be made on the monthly schedule. The oil in the 
engine should be drained and new oil put in once a 
month to prevent excessive dilution by gasoline or by 
condensed moisture. Under good conditions the period 
between oil changes may be lengthened. One vulner- 
able spot is the ignition system; if a dual system of 
magneto and battery is not provided, a spare magneto 
should be kept on hand and stored in a warm place. 
If the temperature of the air in the room goes below 
50 deg. F., the magneto on the engine may be housed 
in a loose leather case and a 25-watt electric light placed 
under the open end at the bottom of the case. Other- 
wise the magneto may become grounded because of 

ondensed moisture. 
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In light service the engine will require a generai 
overhauling every three or four years. The valves 
should be reground, the main and connecting-rod bear- 
ings tightened and the condition of the bearing sur- 
faces noted. The carbon should be scraped out and 
the piston-ring grooves thoroughly cleaned free from 
carbon. The piston rings should be replaced if they 
are badly worn or appear to have lost their full tension. 
The valve tappets should be examined for wear. If 
proper care is given the engine, worn parts will seldom 
be found. 

Only one real case of trouble developed in the engine 
during six years. The trouble gradually appeared, the 
engine became increasingly difficult to start and the 
compression was low on all except one cylinder. Every- 
thing external to the engine was checked and found in 
good shape, so the only thing to be done was to dismantle 
the engine. The trouble was found in the pistons; five 
of them each had a fine crack extending across the head 
of the cast-iron piston. Six new pistons, rings and 
piston pins were installed, the carbon cleaned out and 
the valves reground. The bearings were found tight 
and all other parts were in good condition. After the 
engine was reassembled, it operated satisfactorily, and 
no trouble has been experienced. No explanation has 
been found for the cause of the cracked pistons. 

Alcoa, Tenn. J. ELMER HOUSLEY. 


Holder for the Metal Polishing Cloth 


Brass metal polish is not the best lotion to soak the 
fingers in, and the usual practice of applying it with a 
wadded rag can be decidedly improved on. 

Take a bottle about 3 in. long and from 3 to ? in. 


in diameter. Tightly roll a strip of light canvas a little 
wider than the length of the bottle, to such a diameter 

















Glass bottle used as holder for polishing cloth 


that it has to be forced into it, leaving about 1 in 
protruding from the end. Square this off evenly with » 
sharp knife. The bottle makes an excellent handle, an 
the canvas a stiff swab with which the polish can b 
rubbed on and in as it should be to get results. It ha 
a wadded rag or bit of waste beaten a hundred way 
There are no softened finger nails or smarting finge! 
tips even after hours of working with the polish. 
Missouri Valley, Iowa. FRANK W. BENTLEY, JR. 
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Comments from Readers 











Removing A Pump Liner 


I was interested in the article by H. L. Wheeler on 
‘Removing a Pump Liner” in the Mar. 15 issue. Mr. 
Wheeler says that the new liner was checked for length 
with the old one, as new liners are as much as | to $ in. 
too long at times, and that it is much easier to cut off 
the surplus length, if any, before the liner is placed in 
the cylinder. 

There is a good reason for manufacturers furnishing 
liners for replacement, a little long. The reason is that 
sometimes the liners will not be such a tight fit in the 
bore of the cylinder as the original liner when put in, 
and this extra length is left so that the new liner, when 
installed, can be peened over a little on each end, to 
keep it from creeping. H. L. PATRICK, 

Indianapolis, Ind. Dean Brothers Co. 


Unit Mill Versus Storage System 
of Pulverized Coal 

The March 29 issue has an abstract of a paper pre- 
sented at the Midwest Power Conference by F. S. Col- 
lings, mechanical engineer, Sargent & Lundy, Chicago, 
in whose opinion the unit mill possesses advantages, in- 
cluding a number of items that may be classed under 
the general heads of flexibility, higher month-to-month 
efficiency, furnace adaptability to a wide range of fuels, 
and practicability of using preheated air up to 600 deg. 
F., also the ability of the unit system over the others 
to increase profits for the operating company. 

In the discussion of this paper adverse criticism was 
presented by John Anderson, vice-president, Milwaukee 
Electric Railway & Light Co., who stated, among other 
things, that there is a difference of 6 per cent in effi- 
ciency favoring the bin and feeder system. Mr. Col- 
lings can support his position with facts and figures 
that the unit system will show a yearly commercial 
saving over the storage system equivalent to more than 
10 per cent of the coal bill, which saving alone will war- 
rant many changes in power-plant design. 

New unit pulverizers, radically different, have been 
developed in the last few years. They are far ahead of 
the old mills, yet some men oppose them. The most 
pronounced opposition is by those who will not take the 
trouble to find out, and who sit passively by, using 
pulverizing equipment that does not compare in operat- 
ing economy with new equipment. 

This is apparently Mr. Anderson’s position in the 

itter, indicated not only in the present discussion, but 

former statements of his in the Bureau of Mines 
bulletin No. 217, and at the World Power Conference 
1924. At that time he stated that for three months 
ir testing of the unit system as compared with the 
torage system indicated that even if the unit system 
wed a lesser investment cost, it was probably 6 per 
t less efficient. Obviously, Mr. Anderson has been 
ng equipment during the last three years without 
’ improvement in efficiency. 





In his discussion of Mr. Collings’ paper Mr. Ander- 
son said with regard to the cost of the plant equip- 
ment with unit mills, that he had made a recent study 
of this design and found that the cost was more than in 
the case of the plant using the central preparation plant. 
It seems certain that Mr. Anderson is not acquainted 
with facts relating to the cost of unit-mill equipment. 
During the London discussion Charles Erith stated that 
the stoker investment cost at the Hell Gate Station is 
just about half as much as that of a pulverized coal 
plant. To this statement I would add that the unit 
system of pulverized fuel installed, costs slightly less 
than stokers. 

Mr. Anderson’s remarks before the World Power Con- 
ference, as compared to his recent statement before the 
Midwest Power Conference, indicates that his facts re- 
lating to costs and performance data on the unit system 
are many months out of date, and that he is therefore 
not qualified to discuss the subject authoritatively. 

I have only praise for those who investigate these 
new departures from an impartial viewpoint and then 
stick to their convictions based on such findings. Such 
investigations develop accurate data which seem to me 
to be of paramount importance in the present case. 
WARREN C. DRAKE, President, 

Furnace Engineering Co. 


New York City. 


Estimating the Blowdown 


Referring to the article in the Feb. 8 issue on “Esti- 
mating the Blowdown,” I have used the following method 
of obtaining the amount of blowdown from boilers using 
feed-water regulators. 

Most boilers are blown down in a definite manner by 
opening the inside valve of the blowdown connection, 
which is generally a quick-acting valve, and then open- 
ing wide the outside valve, which is generally a screwed 
or slow-opening valve, immediately closing the outside 
valve, completing the operation by closing the quick- 
acting inside valve. This takes about the same time for 
each valve on each boiler at every blow-down. 

The amount of blowdown is then obtained by bring- 
ing one boiler up to normal operating pressure with 
the steam valve shut; then, while holding the boiler at 
normal pressure, bring the water level to 1 or 2 in. 
above the center of the drum; then shut off all water 
feed, mark the gage glass at the water level and go 
through the normal operation of blowing the boiler 
down. This will lower the water level in the gage, and 
after completion of the blowdown cycle in this boiler, 
the drop in the level of the water in the gage glass 
shows how much the water was lowered in the drums 
in the normal blowdown cycle with normal steam pres- 
sure on the boiler. 

By assuming that the sides of the drum are parallel, 
the amount of water taken out of each drum can be 
computed, the total amount then depending on the num- 
ber of drums. M. H. CuRLEY. 

Bayshore, L. I., N. Y. 
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Outwitting the Smoke Inspector 


The article by A. A. Fette in the March 22 issue 
“Outwittinge the Smoke Inspector,” interested me 
greatly. I have no doubt that this jet helped in re- 
ducing the smoke condition, but I am skeptical as to the 
increase in efficiency claimed. 

Every imaginable kind of steam jet has been inflicted 
upon the furnace with every directional angle flow. 
Steam has been blown into the furnace and combustion 
chamber to form a turbulence and burn the smoke. Pat- 
ents have been taken out on all styles of nozzles and 
devices. 

Steam jets, properly directed into the firebox, will 
diminish the smoke. The effect is mechanical, not 
chemical. Air is siphoned into the furnace by the steam 
blast, thereby causing a better mixture of air and gases. 
Elimination of smoke in this manner is rather costly. 

I believe that if Mr. Fette were to measure the amount 
of steam used by the jets, he would not be quite so 
enthusiastic about the arrangement. 

Coal usually contains some sulphur which burns to 
SO... This gas in its dry state is not very corrosive, 
but when combined with water, forms either sulphurous 
or sulphuric acid, and both are extremely corrosive. 

The steam jet will decrease the smoke by improving 
the combustion, and it costs little to install and main- 
tain. However, it requires a large amount of steam for 
operation and introduces into the furnace a_ great 
quantity of moisture which has to be heated and carried 
up the stack. RICHARD PARROTT. 

Plainfield, N. J. 


Engineer Disagrees with F. P. MacNeil 
on Precooling Liquid Ammonia 


In the March 15 issue of Power is an article by F. 
P. MacNeil on the precooling of liquid ammonia. 

[ wish to take exception to his statement about liquid 
precooling and cooling of gas between stages in multi- 
stage compression. Probably some air-compressor build- 
ers are the ones who fostered the idea, but they knew 
there was a saving, and judging from the number of 
plants using the two-stage ammonia compressor, there 
must be a saving or the owners would not install addi- 
tional compressors of this type. More and more of the 
ice-machine builders are turning to the manufacture of 
two-stage machines, which also goes to prove they are 
more economical than single-stage machines. 

An example will show the economy of two-stage am- 
monia compression using ammonia intercooling as com- 
pared with single-stage compression. Let us say there 
is a certain refrigerating load that requires a 5-lb. 
gage suction pressure and the condensing pressure due 
to water condition is 185 lb. gage. We shall have an 
intermediate pressure of 50 Ib. Say we evaporate 
5,000 Ib. of anhydrous ammonia per hour in the expan- 
sion coils to carry the load; then we must handle in the 
high-pressure cylinder of the compressor this 5,000 Ib. 
plus an additional amount which is used in the ammonia 
intercooler to precool the liquid and the intermediate 
pressure fas. 

In the intercooler we precool 5,000 Ib. of anhydrous 
from 95 to 42 deg. F. as we cannot expect to cool liquid 
to the temperature of saturation at the intercooling 
pressure and also cool the intermediate-pressure gas to 
saturation at the intermediate pressure which requires 
reducing the gas temperature from 152 to 34 deg. F. 
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This represents 51.5 tons of refrigeration. The gas 
generated in doing this refrigeration is handled, not 
through the full range of compression, but only from 
50 Ib, to 185 lb. gage. This requires 0.794 brake 
horsepower per ton. Now if we used simple compres- 
sion, we would have to handle this same gas from 5 lb. 
to 185 lb. gage, which would require 2.16 hp. per ton. 
As for increasing the volume of high-pressure suction 
gas the machine has to handle, we must remember that 
the high-pressure cylinder of a given machine will 
handle just so much gas and the intermediate pressure 
will be governed in that way. The different types of 
intercooling will each give a different intermediate pres- 
sure, but the unbalancing effect, if any, will not cause 
any appreciable change in efficiencies or economics. The 
designer has all these points before him when he starts 
to design this machine, and is governed accordingly. 
Concerning Mr. MacNeil’s discussion on the suction 
trap, or accumulator, as used on the suction line of a 
single-stage machine, we must bear in mind that, if 
properly operated, the gas entering the accumulator 
is not dry and saturated gas as he states, but a gas 
containing entrained anhydrous which separates out in 
the accumulator shell and by boiling and becoming a 
gas, cools the liquid in the coil. If the accumulator 
were kept free from all liquid, the cooling of the liquid 
in the coil would be much less. In either case you are 
simply relieving the expansion coils of gas which is 
doing no visible refrigeration work, but which must be 
generated before visible refrigeration can be accom- 
plished. So why not do it in some outside place and 
thus allow the expansion coils to work more efficiently ? 
Chicago, Ill. J. HENNEBERRY. 


An Engine-Room Heating Problem 

In the March 1 issue reference is made to “An En- 
gine Room Heating Problem” and a solution is readily 
apparent when we consider another article, “Limitations 
in Oil Engine Efficiencies,” in the same issue, in which 
10,180 B.t.u. per b.hp. and a thermal efficiency of 25 
per cent are given. 

Considering the latter statement, it would appear that 
there is about 75 per cent of the heat available for heat- 
ing purposes. Radiation losses of 5 per cent and that 
of exhaust and jacket losses should be sufficient to heat 
any engine room and still have a surplus in the case of 
a power plant. 

I recall a pottery driven by a gas engine in which 
the discharged heat was utilized to pre-dry the ware pro- 
duced. The jacket water was combined with the ex- 
haust gases in the original layout. This was passed 
through a liberal battery of pipes to form a radiator in 
the ceiling, and the water was trapped at the receiver 
under the exhaust outlet so that the saving of water was 
quite an item, over the loss to the sewer as formerly. 
The water was recovered by the addition of a rotary 
pump to force it into the cylinder jacket, and the tem- 
perature was such that there was a gain over a cold 
water supply, but the most important item was the more 
ideal engine efficiency plus the saving of heat that would 
otherwise be lost. 

How this arrangement would work out where the out- 
side temperature was around 30 deg. below zero is 
questionable, unless it happened to be a power plant that 
operated 24 hours a day, but it certainly is of value in 
the sense of the application cited. 


Cleveland Heights, Ohio. JAMES McINTOSH. 
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Shall We Contract or Do It Ourselves? 


The operator of the small public utility is often 
puzzled to know how to proceed when major plant im- 
provements are to be undertaken. The plant main- 
tenance is handled, more or less efficiently, by the reg- 
ilar repair men, but sooner or later a job comes up 
that is too large or involved for the regular force. Then 
The question arises as to whether it is better to do 
the work with the plant repair men plus a picked-up 
yang, or let it out on contract. The temptation is al- 
ways present to hire some extra help and do the job 
as if it were included in plant repairs. Without cost 
data to the contrary, it appears cheaper to take care of 
the work with the plant repair force plus a little extra 
help, rather than have some outside contractor do it. 
Of course, if the regular plant men help with the job 
their pay must be capitalized rather than charged to 
station production expense. 

On the other hand, if the station superintendent can 
take time to direct the work and at the same time not 
neglect his plant duties, it would seem that the cost of 
the new addition ought to be reduced—at any rate the 
contractor’s profit would be saved, maybe. 

Most operating men prefer to supervise the installa- 
tion of the equipment for which they will be respon- 
sible. A piece of machinery or a structure that the 
plant superintendent oversees during its erection stage 
is quite likely to get the best of care afterward. It is 
nothing more than human to be interested in the final 
result of our own planning. Yet if final results were 
the whole story, the plant construction problem would 
be comparatively easy, but since cost is the controlling 
factor, the solution is not so simple as it looks. 

The personnel of the small utility does not, as a rule, 
include men who are experienced or skilled in low cost 
and rapid construction. The smaller property cannot 
afford to carry men whose special field is construction. 
On the other hand, an organization specializing in this 
class of work always has men ready for just such jobs 
or knows where they can be obtained on short notice. 

The manager of the utility with which I am connected 
does not care to have outsiders do any of our construc- 
tion. All new work is carried on by our own force 
assisted by additional help if found necessary. He has 
expressed the opinion, more than once, that we can do 
our own construction work cheaper than any outside 
contractor. “Why pay the contractor a profit when we 
can do the work just as well ourselves?” is the way he 
puts it. 

There has always been a question in my mind regard- 
ing the truth or fallacy of this statement. Are we 
saving the contractor’s percentage and at the same time 
losing more by the crude way we handle the job? Is 
there the possibility that our methods are those of sav- 
ing at the spigot and wasting at the bung? Let us 
examine the situation. 

Of course it goes without saying that we have no 
engineering department that deserves the name. This 
usually means that most of our jobs are started without 

well developed plans. If it is a steel structure, 
erect it the best way we can, trusting to the cor- 
tness of the manufacturer’s design. We do have a 
rveyor who spots the foundation footings for us, but 

is about our limit. To get action as quickly as 
ible, it often happens that the job is attacked almost 
where and then proceeds in a more or less haphazard 
to a delayed finish. Materials are not always on 
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hand when required, and the absence of well conceived 
plans and specifications retards the work and runs up 
the cost. 

There is nothing better than actual cases to illustrate 
why, I think, we often fool ourselves into believing that 
money is saved by making it a hard and fast rule always 
to do our own construction jobs, as for example: 

A canal was needed to connect the power-house pond 
with another lake. It was found necessary to tap this 
lake for additional water to supply the turbine con- 
densers. The canal passed under a highway which 
made necessary a concrete-steel bridge to care for the 
road traffic. The waterway being short, of small cross- 
section, and as the bridge was a simple structure, we 
decided to do the work with our own force. We owned 
two gasoline power shovels and half a dozen motor 
trucks. What contractor in these parts would likely have 
any better equipment? 

The method of attack was to dig the canal across 
the road first, put in the forms and pour the bridge 
piers. This left the shovel in the excavation, but in 
a position to dig itself out by building an earth incline 
at one end. Our plans did not carry us any further 
than this. 

Just to appear orthodox, we borrowed a straw boss 
from a road contractor who was working in our neigh- 
borhood. Our start was auspicious. The shovels 
crawled in and began digging. One soon mired itself 
in the mud and quit cold. The other kept on until 
stopped by a water main that was buried along the 
side of the road. We all knew about this main, as it 
supplied the power plant with water for the boilers, 
but we did not know that it was 6 in. instead of 4. 
Provision had been made to construct an inverted siphon 
for a 4-in. pipe line. So the job had to be held up while 
we sent a truck to the nearest city for 6-in. fittings. 

Finally, the canal was finished, the bridge spanning 
it was in place and the expense was buried so deep in 
the various accounts that no one will ever know what 
the finished job cost or how the unit cost compared one 
with the other. The same thing happens with many of 
the other jobs scattered over the property. 

One time we got the idea that we could fabricate 
steel towers cheaper than they could be purchased. We 
had a combined punch and shear. One of our foremen 
used to work in a bridge shop. The towers we built 
were good ones. We played safe as to strength and 
when they were put out on the line with some that had 
been bought, they stood up, if anything, better. In 
fact, the home-made towers did not go down when a 
wind storm flattened some of the shop-made kind. For- 
tunately, fairly accurate costs were kept covering the 
towers made by our own men. They were nearly double 
what was paid for the towers bought from the structural 
shop. Then the time it took our men to put one to- 
gether was out of all proportion to its value. What 
I mean is that our labor cost was too big a percentage 
of the total This was one case, in particular, 
where it was proved conclusively to us that the outside 
contractor could beat us, profit or no profit. 

Our experience with transmission towers ought to 
be applicable, at least in principle, to our various other 
jobs. On the face of it I think that we would be money 
in pocket if we let out the work rather than try to do 
it ourselves. There is a grave doubt in my mind that 
the small utility can beat the construction specialist at 
his own game. C. W. REYNOLDS. 

Binghamton, N. Y. 
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Application of the tube sheet cleaner to a surface condenser 


**Monitor’’ Condenser 
Tube-Sheet Cleaner 


A device for brushing foreign matter, 
such as leaves, sticks, fish, ete., from the 
tube sheets of surface condensers with 
the unit in service has been brought 
out by J. P. Flippen, Union Trust Build- 
ing, Pittsburgh, Pa. The cleaner con- 
sists of a brush constructed entirely of 
non-corrosive material secured to a 
non-corrosive rod, which in turn passes 
through a bronze globe containing a 
stuffing box for the rod. The globe is 
set into a specially designed container 
which permits its being turned in any 
direction without leakage. 

In operating the cleaner, the rod is 
pushed in and out so the brush presses 
against the tube sheet and the débris is 
moved to the sides of the water-box. 
The brush is supplied with a saddle 
flange that can be bolted to any size 
water-box so long as the diameter is 
known. A 5-in. opening cut into the 
water-box and four §-in. studs are all 
that are required for installation. 

The cleaner can be fitted with brushes 
of suitable shape to best clear stay- 
bolts, also to give the brush a revolving 
as well as a reciprocating motion. 

In some installations the turbine 
foundations will not permit the instal- 
lation of the cleaner on the side of the 
water-box. In such cases a_ specially 
designed brush has been developed for 
installation on the head or water-box 
cover plates. One or more brushes are 
used, depending on the size of con- 
denser, arrangement of baffles, stay- 
bolts, ete. 

It is claimed that with a cleaner of 
this kind on a condenser, a shutdown 
or interruption to the service might be 
obviated, should a break occur in the 
circulating-water screens or where 
bad water conditions are encountered. 





Falk Improved Speed 
Reducer 


The Falk Corporation, Milwaukee, 
Wis., has brought out an improved line 
of speed reducers. These units feature 
the Falk continuous-tooth all-steel her- 
ringbone gears. 

The housings have been so designed 
as to eliminate any internal ribs, 
projections or complicated cores. Ad- 
ditional features include the air- 
plane-type  steel-backed _babbitt-lined 
bearings, which are capable of carry- 
ing heavy loads, and an _ improved 
automatie continuous lubricating sys- 
tem. 

The line is put out in a number of 
standard reduction ratios. Standard 
motor beds have been adopted in 
accordance with general industrial 
demand. The reducers are made in 
three types: Single-reduction units for 


ratios up to 9 to 1, double-reduction 
units for ratios up to 70 to 1, and 
triple-reduction units for ratios up to 
300 to 1. The No. 7-D double-reduction 
unit is illustrated. 


Korfund Vibration Damper 


A small unit known as a vibro- 
damper, designed for use with prac- 
tically all kinds of machinery and 
apparatus to remove or deaden the 
vibration and noise, has been intro- 
duced by the Korfund Co., 235 East 
48rd St., New York City. Fig. 1 shows 
a cut-away view of the damper and 
Fig. 2 its application in a motor in- 
stallation. . 

The damper consists essentially of 
an outer casing A, which is fastened to 
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Fig. 1—Cut-away view of damper 


the regular foundation; a spring casing 
B, to which the foot or base of the 
machine is attached; cork isolating 
material C, which separates the outer 
casing A from the spring casing B, 
also the lower pressure plate H from 
the baseplate J, and the supporting 
springs D. 


In most eases the feet of the 




















Reduction gear with continuous tooth herringbone gears 
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achine or the baseplate is mounted 
rectly on the spring casing B of the 
mpers, Which are so spaced as to 
event undue bending stresses in the 
iseplate of the machine. The machine 
secured to the dampers by means of 
he serew FE and locking nuts F. The 
crew E also provides a means of 
ljusting the tension on the springs. 
By backing off the nuts Ff and screw- 

















Fig. 2—Application of vibro damper 


ing down on E£, the pressure plate G 
moved downward, thus increasing 
the spring tension. 


The changing of 
ie spring tension, however, does not 
n any way affect the height of the 
damper. 

The damper is made in five sizes to 
ustain loads between 30 and 4,000 Ib. 
It is claimed that the additional height 
given to the machine is so small that 

will not affect stability. In special 
cases the damper may be placed in a 
epression of the floor, reducing the 
nerease in height to a minimum. 


Improved Type of Condulet 


On the older types of condulets the 
vers are attached with two or more 
crews in lugs that project in over the 
wire space. With this construction it 
was necessary to take out the screws 
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was also the possibility of the screws 
being lost and replaced by others that 
were long enough to reach the wire and 
damage the insulation. 

To overcome these and other objec- 
tions, the Crouse-Hinds Co., Syracuse, 
N. Y., has brought out an improved 
line of condulets, one of which is shown 
in the figure. Section A shows how the 
covers are held to the condulet proper. 
One side of the cover is made with a 
vee B that fits under one side of the 
metal of the condulet. On the other 
side of the cover is a metal wedge C 
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the wires, therefore there is no danger 
of injuring the insulation. As the cover 
and its holding device are a unit it is 
easy to install, even in difficult places, 
and ean be turned to bring the fasten- 
ing screw to the most accessible posi- 
tion. 


The Detroit Unistoker 


To meet the demand for a self-con- 
tained stoker suitable for installation 
under small and medium-sized boilers 
and in limited space under existing 




















Unistoker equipped with motor drive and foreed draft fan 


which is tightened in place with one 
screw. 

After the cover is tightened in place, 
it is locked to the main body of the 
econdulet and cannot loosen by vibra- 
tion. The cover is removed by loosen- 
ing the screw, which allows the wedge 
to release the cover. It is not neces- 

















Parts of and section through improved condulet 


remove the cover, and the lugs 
jecting over the wire space inter- 
1 with the free movement of the 

when working on them. There 


sary to remove the screw, so that there 
are no small parts to get lost. The ab- 
sence of lugs on the condulet leave an 
unobstructed opening for working on 


boilers, the Detroit 
brought out the unit known as_ the 
“Unistoker,” illustrated herewith. 

This is a modification of the single- 
retort side-dumping stoker manufac- 
tured by this company and is com- 
pletely equipped with motor drive and 
forced-draft fan, so that each stoker is 
self-contained and can be operated in- 
dependently of other stoker units in 
the plant. 

The operating mechanism consists of 
an electric motor M located at the rear 
of the gear box and arranged to drive 
the stoker through a silent chain. <A 
fan mounted on the other end of the 
motor shaft supplies the forced draft 
for the unit, the air being discharged 
directly into the chamber below the 
grate. 

Inasmuch as the motor drives both 
the stoker and the fan, the quantity of 
air delivered is in proportion to the fuel 
burned. Provision is made, however, 
for varying the length of travel of the 
ram from full stroke to no stroke to 
give flexibility in the operation of the 
stoker with different grades of coal. An 
auxiliary pusher bar and blocks are pro- 
vided in the bottom of the retort, and 
their stroke is adjusted independently 
in accordance with the feed of the fuel. 
The gear drive of the stoker comprises 
a combination of two sets of machined 
worms and gears with worms cut from 
steel drop forgings and equipped with 
tapered roller bearings throughout. 


Stoker Co. has 
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Generating Power with Mercury Vapor 


Discussed at A.S.M.E. Meeting 


T A LARGE and enthusiastic meet- 

ing of the Metropolitan Section of 
the A.S.M.E. on April 4, 1927, B. P. 
Coulson, of the General Electric Com- 
pany, spoke on the generation of elec- 
tricity by the mercury vapor process, 
describing the work done by his com- 
pany at Schenectady and in the plants 
of the Hartford Electric Light Com- 
pany. After discussing the process in 
yeneral terms, he described the unit 
now operating in the Dutch Point Sta- 
tion, and the larger unit being built 
for the South Meadow Station, with 
slides showing the layout and details. 


EXTENSION OF TEMPERATURE RANGE 
NEEDED 


Improvement in thermal economy in 
any heat-power process demands an ex- 
tension of the range of temperature of 
the working substance. On the lower 
end the minimum temperature is fixed 
by the temperature of the available 
supply of condenser cooling water. 
The upper limit of the temperature 
range is determined by the ability of 
metal structures, such as valves, super- 
heaters and high-pressure turbine cas- 
ings, to withstand the direct effects of 
high temperature and to retain suffi- 
cient strength at high temperature to 
withstand the stresses resulting from 
the pressures employed. 

Superheated steam at moderate pres- 
sures has the disadvantage that most 
of the heat is received by the steam at 
temperatures well below the maximum, 
so that what the British have recently 
called the “mean effective temperature” 
is considerably below the maximum. In 
other words, the energy available for 
conversion into work is not so high as 
might be expected from a consideration 
of the maximum temperature alone. In 
consequence, all the difficulties of 
handiing a hot medium are experienced, 
but with a disproportionately small in- 
crease in economy. 


HIGH-PRESSURE STEAM 


One remedy is to generate steam at 
higher pressures, so that the tempera- 
ture of the saturated steam, before it is 
superheated, shall be closer to the 
maximum temperature. This intro- 
duces obvious difficulties. It is possible 
to use temperatures from 750 to 800 
deg. F., and developments now in 
progress will doubtless inerease this 
limit. The closest approach that can 
be made to this temperature with sat- 
urated steam is about 700 deg. F., 
which is close to the critical tempera- 
ture, with a corresponding pressure of 
5,200 Ib. per sq.in., which in itself in- 
troduces serious problems. Moreover, 
as this critical point is approached, the 
heat of vaporization decreases rapidly, 
and such extremely high pressure 
steam, even though superheated to the 
highest possible temperature, will be- 


gin to condense early in its expansion 
through a turbine, so that unless re- 
heating is introduced there will be 
serious loss of efficiency and wear of 
turbine buckets. Another serious diffi- 
culty with steam pressures approach- 
ing 3,200 lb. is the large proportion of 
auxiliary power required, principally 
by the boiler feed pumps. As the steam 
pressure is lowered to reduce these 
disadvantages, the economy is also 
reduced, and Mr. Coulson said he did 
not believe that 1,200 lb. is much bet- 
ter than 550. The record of the 
Columbia Station, operating at 550 Ib., 
of 12,600 B.t.u. per kw-hr. will be hard 
to beat by the straight steam process. 
Mercury units, however, would enable 





wy experience and plans for 
the future indicate the possi- 
bility of the extensive use of 
mercury vapor units generating 
electric power and steam at 
moderately high pressures for use 
in an ordinary steam plant. De- 
tails of design have been worked 
out to eliminate difficulties ex- 
perienced in the early days, and 
the process is now declared to be 
a commercial success. 











such a plant to generate 30 per cent 
more power from the same fuel. 

To secure the greatest gain possible, 
said Mr. Coulson, it is necessary to go 
beyond the use of steam alone, and for 
that purpose the mercury vapor process 
has been developed to the point of suc- 
cessful technical operation. From the 
commercial viewpoint the cost of plant 
must be studied with relation to the 
capacity factor. With high hours of 
full load operation per year, commer- 
cial suecess has already been achieved, 
and further development is expected to 
make possible the use of the process 
even for fractional loads. 

The process now in operation at 
Hartford generates mercury vapor at 
70 lb. per sq.in. gage and a tempera- 
ture of 884 deg. F. This passes through 
a three-stage turbine that exhausts at 
a pressure of 1 Ib. per sq.in. absolute 
and at a temperature of 450 deg. F., 
into a tubular heat exchanger which is 
at once the mercury condenser and the 
steam boiler. Steam is generated at a 
pressure of 350 lb. per sq.in. gage, at a 
temperature of 436 deg. F. The steam 
is then superheated by the flue gas 
from the mercury boiler and passes 
into the steam header of an ordinary 
steam turbine plant. 

The temperature of the saturated 
mercury vapor is about 300 deg. F. 
higher than that of saturated steam 
at the highest pressures now used in 
this country. (Saturated steam at 
O80 deg. F. develops a pressure of 1,350 





lb. per sq.in. absolute.—Editor.) The 
energy available from the mercury 
vapor is 60 per cent greater than that 
from superheated steam at such pres- 
sures, for the same quantity of fuel 
burned under the boiler. 

In effect, the mercury is used to con- 
vey heat from the furnace to the steam 
boiler, and _ incidentally it passes 
through a turbine and develops useful 
power. If a steam plant were fully 
equipped with mercury turbines, its 
capacity would be increased about 75 
per cent, and there would be no fuel- 
fired steam boilers. All the steam 
would be generated in mercury con- 
densers. Since the heat received oy the 
mercury is partly converted into work, 
only the remainder being transmitted 
to the steam, it would be necessary to 
burn about 20 per cent more fuel under 
the mercury boilers than would be 
needed under ordinary steam boilers to 
generate the same quantity of steam. 


WHAT MERCURY CAN SAVE 


For example, a steam station operat- 
ing with steam at 350 lb. per sq.in. and 
700 deg. F. generates power for 14,000 
B.t.u. per kw.-hr. If this plant could 
be fully equipped with mercury units 
so as to generate the same quantity of 
steam at the same conditions, it would 
burn 20 per cent more fuel and gen- 
erate 75 per cent more power, so that 
its heat rate would come down to 9,400 
B.t.u. per kw.-hr. For a given fuel con- 
sumption there would be produced 50 
per cent more power. Plants initially 
less economical have more to gain. A 
plant generating at 22,000 B.t.u. per 
kw.-hr. can be made to produce 90 per 
cent more power with 25 per cent more 
fuel, cutting its heat rate to less than 
15,000 B.t.u. per kw.-hr. If mercury 
units displace inefficient steam boilers, 
again the gain is greater. The mer- 
cury vapor process holds out great 
possibilities of gain for plants operat- 
ing under adverse conditions. For ex- 
ample, a power plant in the desert, 
with no supply of cooling water, might 
reduce its heat rate from 35,000 to 
14,000 B.t.u. per kw.-hr. Similarly, a 
central steam heating plant could in- 
stall mercury-turbine units, and gen- 
erate a large kilowatt output, using 
the steam generated in the mercury con- 
densers in its heating mains. 

In 1903, when the first 5,000-kw. 
steam turbines were installed in the 
Fiske Street Station in Chicago, their 
thermal efficiency was about 14.5 per 
cent—no better than was being ob- 
tained from good reciprocating-engine 
units of like capacity at that time. The 
steam turbine won its position in the 
power field in spite of the absence of 
distinct thermal gains at the outset. 
The mercury process, on the contrary, 
has already demonstrated material im- 
provements in economy, with a prose 
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ect of still further gains as develop- 
ient progresses. 

It is important that the mercury 
init be designed so as to be adaptable 
‘o the work it is called upon to do. For 
<ample, the turbine and condenser are 
veated above the boiler, so that the 
iquid mercury returns to the boiler by 
vravity. When it is realized that a 
hydrostatic head of one foot of mercury 
produces the same pressure difference 

13.6 ft. of water, it becomes ap- 
arent that this arrangement gives 
ample feed pressure. Leaving the con- 
denser, the mereury collects in a ciean- 
ng sump, where dirt is removed. The 
latest design of apparatus in the Dutch 
Point Station, which went into opera- 
tion Nov. 1, 1926, has embodied features 
planned to reduce outages, and the out- 
fit has run continuously in a manner 
to give full assurance of extensive com- 
mercial success. 


NEw 10,000-Kw. Mercury UNIT 


The new mercury unit now being 
built for the South Meadow Station 
will have a 10,000-kw. generator driven 
by a five-stage turbine receiving mer- 
cury vapor at 70 lb. per sq.in. gage and 
exhausting at 1 lb. absolute into a con- 
denser genereting steam at 350 lb. per 
qin. gage. Steam will be generated 
at the rate of 125,000 lb. per hour. The 
mercury boiler will burn 14,500 lb. per 
hour of pulverized coal, with a com- 
bustion rate of about 15,000 B.t.u. per 
hr. per cu.ft. of furnace volume. Ex- 
perience indicates that there will be no 
undue deterioration of the furnace 
walls. If low-grade coal were to be 
used, it would doubtless be necessary 
to reduce the rate of combustion by en- 
larging the furnace or reducing the 
capacity of the furnace now building. 
Water-cooled furnace walls are inap- 
propriate because they absorb heat 
that should be received by mercury and 
bypass it down to the steam cycle, en- 
tailing a loss in available energy. 

An experimental boiler in the 
Schenectady works of the General 
Electric Co. has been operated at 
110 lb. per sq.in. gage, forming vapor 
at 940 deg. F. at a rate more than 
twice that ealled for in the design of 
the new unit, with no difficulties what- 
ever. It is therefore confidently ex- 
pected, said Mr. Coulson, that the new 
Hartford unit will operate indefinitely 
without interruptions. No scale or 
Judge of any kind collects in the mer- 
cury boiler elements. In the steam 
boiler also, heated by mercury vapor, 
there is no accumulation of scale and 
very little mud. With the mercury 

por temperature of 450 deg. F. there 

no possibility of burning boiler 


tu be +.— 
HISTORY OF PROGRESS 


The progress in the design of mer- 
cury turbines was briefly summarized 
by Mr. Coulson. In 1923 the original 

it was a single-stage machine run- 
at 1,800 r.p.m. with a bucket speed 
about 800 ft. per sec., developing 
ut 60 per cent of the available en- 
ry in the form of useful work. In 
‘5 a three-stage unit was built to run 
1,800 r.p.m. with a bucket speed of 
) ft. per see., which delivered 70 


t 


r cent of the available energy to the 


rbine shaft. This unit is still run- 
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ning. The unit being built will be a 
five-stage, 10,000-kw. machine, running 
at 720 r.p.m. with a bucket speed of 
300 ft. per sec. It is expected to show 
an efficiency of 75 per cent, based on 
the Rankine cycle for mercury. Owing 
to the small total heat and high density 
of mercury vapor, its jet velocity is 
only one-third that of steam expand- 
ing through the same pressure range. 
Accordingly, good economies are se- 
cured with lower bucket speeds and 
fewer stages than are common in 
steam-turbine practice. The mercury 
turbine is therefore a simpler struc- 
ture. In the new design the overhung 
rotor receives vapor at the outboard 
end, so that the shaft is packed only 
against low pressure. Illuminating 
gas is introduced to the shaft packing 
to keep air out of the vacuum system, 











ILL mercury — supersede 

steam? It is probably safe 
to say “No, it never will.” But | 
there does seem to be ample rea- | 
son to believe that mercury vapor 
units will find a useful place in 
the steam plant, as a means of 
turning to useful account the im- 
mense difference in temperature 
between the flue gas in the boiler 
furnace and the steam generated 
in the ordinary boiler. 

Advocates of the mercury proc- 
ess point out that it has been per- 
fected to the level of continuous | 
satisfactory operation. 

Others point out that the cost 
| of the equipment is high and that 
| its use can therefore be justified 

only for operation with high 
capacity factors; that is, running 
most of the time at full load. 
This restricts the process to small 
units in large plants. 

Time will tell. Meanwhile, the | 
engineer will do well to know 
something of what is going on. 

















so as to avoid oxidation of the mercury. 

The mercury boiler consists of a 
group of drums, each carrying dead- 
ended tubes 6 ft. long extending from 
the bottom of the drum so as to give 
the unit the appearance of an enormous 
coarse brush. Each tubular unit is to 
be 2 in. in outside diameter, and its 
lower end is closed by welding to it a 
short cup drawn from a steel sheet. 
Within this tube are two internal tubes. 
The outer of these is simply a filler or 
core, leaving an annular space 7s in. 
thick between the filler and the outer 
tube. Within this filler is an internal 
circulating tube about 1 in. in diameter, 
through which liquid mercury descends 
to the bottom end of the unit without 
receiving heat, since there is a dead 
air space between the inner circulating 


tube and the filler tube. The outer 
tube of each unit is calorized and 


welded into the drum. Since flue gas 
leaves the mercury boiler at about 
1,200 deg. F., the drum is to be covered 
with heat insulation retained within a 
chrome steel sheet casing, and since 
even then the metal temperatures will 
run high, the drum has been designed 
for an extremely low stress. Experi- 
ence with similar units in actual opera- 
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tion and in the laboratory indicates 
that very rapid circulation of liquid 
effectively cools the tube. One mercury 
boiler element was fired with a mixture 
of illuminating gas and pure oxygen, 
so as to secure temperatures around 
3,100 deg. F. The only effect was to 
melt the steel of the tube beneath the 
coating of aluminum alloy applied by 
the calorizing process. This experi- 
ment was conducted without pressure 
on the mercury, so that the tube did 
not fail. 


No OPERATING DIFFICULTIES EXPECTED 


Plant experience indicates that no 
oxide is formed, indicating that the 
system at Hartford is satisfactorily 
tight and excludes air altogether from 
contact with the mercury. While some 
dirt collects in the mercury cleaning 
sump, none has been found to collect in 
the boiler elements. Since this dirt 
shows 90 per cent mercury by weight, 
it is probable that such small portions 
as must enter the boiler are entirely 
blown out with the vanor. 

The new boiler will contain 135,000 
lb. of mercury, the cost of which, at 
$1.25 per lb., will represent 7 or 8 per 
cent of the cost of the entire plant. The 
mercury rate of the turbine is about 
115 lb. per kw.-hr., so that the total 
charge of mercury will circulate some 
eight or nine times per hour. The rate 
of vapor generation will be over a mil- 
lion pounds per hour. 


MERCURY BOILERS IN CHEMICAL WorRKS 


An interesting side-light on the 
paper was the picture of a mercury 
boiler in the works of the Babcock & 
Wilcox Co., being built for the Sun Oil 
Co. for generating mercury vapor to be 
used for heating oil-processing equip- 
ment. The new Hartford boiler is being 
built in the same shop. Discussion 
brought out the fact that there are a 
dozen or more chemical plants using 
mercury vapor for process heating un- 
der the Field patents. This gives the 
advantages of the complete tempera- 
ture control available with saturated 
vapor as the heating medium, with 
higher temperatures than could readily 
be attained with steam. 

With respect to the supply of mer- 
cury Mr. Coulson expressed confidence 
that there will be enough, doubtless 
with somewhat higher prices, at least 
until the industry grows to meet the 
needs that may develop. 

Diphenyl oxide was discussed briefly, 
and Mr. Coulson said that tests by the 
General Electric Co. at Schenectady in- 
dicated that when this compound is 
evaporated at high pressure and tem- 
perature under conditions prevailing in 
the power unit, it decomposes into 
phenol (carbolic acid) and tar. 

The spirited discussion of this new 
development in the power-plant field 
that featured the meeting indicates a 
wide and lively interest in it on the 
part of power plant designers who are 
keenly seeking anything that promises 
cheaper power. The power plant has 
changed to an astonishing degree dur- 
ing the last ten or twenty years, but 
the astonishment is rather in the mind 
of the imaginary engineer of twenty 
years ago than in the mind of the wide- 
awake engineer of today, who refuses 
to be frightened off by a new idea. 
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Boiler Feed Water Abstracts 


N PAGE 264 of the February 15 
O issue appeared the “boiler feed 
water abstract contained in the first 
two reports issued by Subcommittee 
No. 9 (bibliography) of the “Joint 
Research Committee on Boiler Feed 
Water Studies.” The work is carried 
on under the auspices of the American 
Society for Testing Materials, the 
American Water Works Association, 
the National Electric Light Associa- 
tion, the American Railway Engineer- 
ine Association and the American 
Society of Mechanical Engineers, with 
Sheppard T. Powell as chairman of the 
Advisory and Editing Committee. 

The following abstracts contained in 
the third report of Subcommittee No. 9, 
of which Prof. George Stetson is chair- 
selected by the 
regular editorial staff of the Engineer- 
ing Index and issued through the 
courtesy of the A.S.M.E. main research 
coinmittee. 


man, consist of items 


BomLeR FEED WATER 

Condensation Water, Utilization of — 
Utilization of Condensing Water for 
Boiler-Feed Purposes (Die Frage der 
Kondenswasserverwertung fiir Kes- 
e] pel ezwecke), 4. Stern. Wirme., 
Vol. 19. No. 50 Dec. 10, 1926, pp. 
868-70, 1 fig. Advantages and disad- 
vantages of lime in feed water; boiler 
corrosion due to air in feed water; 
enrichment of air in feed water by 
use of feed pumps; automatic boiler- 
feed plants which prevent absorption 
of air: how boilers 
should be fed. 

Diseneru fants Boiler Dis« nerust- 
ants, A. Seton. Eng. & Boiler House 
Rev., Vol. 40, No. 7, Jan., 1927, pp. 
364-65. Deals with softening of water 
in boiler whereby formation of scale 
is prevented to some extent, and dis- 


high-pressure 


cusses disenerustants of different 
makes. 
Hydrogen-lon Control — Automatic 


Hydrogen-Ion Control of Boiler Feed 
Water, H. C. Parker and W. N. Greer. 
Am. Water Wh ° As le Journal, Vol. 
16, No. 5, Nov., 1926, pp. 602-16, 7 figs. 
Present fact which indicate that 
control by H-ion measurements is most 
logical systematic method of treating 
boiler feed water; describes practical 
installation of this control and_ its 
method of operation; advantages 
gained; control by H-ion measurements 
is cheapest systematic method of treat 
ment, and it requires least amount 
of attention; it is only method which 
compensates for  con- 
denser leakage, and provides method 
for prevention of corrosion in preheat- 
ing sections and feed lines. 

Oil Re moval Complete Removal of 
Oil from Feed Water (Het volkomen 
olie-vrij maken van het voedingwater). 
J. C. Dijxhoorn. Het Schip, Vol. 8, 
No. 23, Nov. 12, 1926, pp. 332-33, 1 fig. 


Application of Dijxhoorn system of oil 


automatically 


separators; as example 1 kg. sodium 
salt and 3 kg. alum are used to treat 
24 tons feed water. 

Preparation—Feed Water Prepara- 
tion. Power Plant Eng., Vol. 31, No. 2, 
Jan. 15, 1927, pp. 119-29, 14 figs. 
Feed-water heater; water and steam 
purification; present status of econ- 
omizer practice. 

Specifications—Principles of Modern 
Specifications for Boiler Feed Water 
(Neuzeitliche Beurteilungsgrundsitze 
fiir Kesselspeisewasser), A. Splittger- 
ver. Zeit. fiir angewandte Chemie, 
Vol. 39. No. 44, Nov. 4, 1926, pp. 
1340-45. Necessity of careful analyt- 
ical control of boiler feed water, before 
and after softening, for efficient and 
economical running, is emphasized, and 
methods of softening are described. 

Treatment — Feed Water Treatment 
in Power Plants. Power Plant Eng., 
Vol. 31.. No. 1, Jan. 1, 1927, pp. 25-28, 
2 figs. Higher steam pressures and 
demand for higher ratings have made 
feed-water treatment problem of vital 
importance. 

Railroad Water Treatment. West. 
Soc. Engrs. Journal, Vol. 31, No. 10, 
Oct., 1926, pp. 392-402 and (discus- 
sion) 402-407. Contains three papers 
vivinge general view of water-treating 
practice on American railroads, as 
follows: History and Growth of Water 
Treatment for Locomotive Boilers, R. 
E. Coughlan; General Aspects of 
Water Treatment for Railroads, R. C. 
Bardwell; Zeolite Method of Water 
Softening, C. W. Sturdevant. 

Recent Developments in Feed-Water 
Treatment, E. H. Tenney. Power 
Plant Eng., Vol. 31, No. 1, Jan. 1, 1927, 
pp. 23-24, 2 figs. Practice in chemical 
methods of treatment, evaporation, de- 
aeration, and stage feedwater heating. 

Recent Influences on Boiler Water 
Treatment, J. D. Yoder. Power Plant 
Eng., Vol. 30, No. 24, Dee. 15, 1926, 
pp. 1816-18, 2 figs. Of many recent 
innovations in power-plant design 
those closest related to boiler feed 
water treatment have been higher 
ratings and higher pressures at which 
it has been found economical to operate 
boilers; hot-process water softener; use 
of tri-sodium phosphate; maintaining 
proper sulphate-carbonate ratios. 

Treatment—The Scientific Treatment 
of Boiler Feed Water, Introducing the 
Colloidal Aspect, W. B. Lewis and 
S. G. Irving. Ceramic Soc.—Trans., 
Vol. 25, 1925-26, pp. 200-205 and dis- 
cussion) 205-208. Application of col- 
loidal chemistry to feed-water prob- 
lems; water-softening plants; oxygen 
and corrosion. 


BOILERS 
Corrosion—The Origin and Preven- 
tion of Corrosion in Boilers (Die 
Entstehung und die Verhiitung von 
Korrosionen in Dampfkesseln), P. 
Wiegleb. Brennstoffu. Wdrmewirt- 
schaft, Vol. 8. No. 22, Dee. 1, 1926, pp. 


nee 


369-73, 2 figs. Discusses four causes 
of corrosion by feed water, namely: 
gases dissolved in water, insoluble and 
soluble materials and volatile acids. 

Scale Prevention — Boiler Protection 
and Maintenance. Mar. Engr. & Motor- 
ship Bldr., Vol. 49, No. 592, Dec., 1926, 
pp. 466-67, 1 fig. Particulars of filtrator, 
a simple device which prevents forma- 
tion of boiler scale. 

Scale Prevention—Boiler-Scale and 
tust Prevention in Hot Water (Die 
Verhiitung von Kesselstein und Rost 
in heissem Wasser), M. Groeck. 
Gesundheits-Ingenieur, Vol. 49, No. 
48, Nov. 27, 1926, pp. 740-42, 1 fig. 
Describes Riwog water-transformation 
process, according to which lime and 
corrosion problem is solved. 

Scale Prevention—Scale Prevention 
on Fire-Tube Boilers, Universal Engr., 
Vol. 44, No. 6, Dec., 1926, pp. 25-26, 
1 fig. Survey of heavy scale formation 
in boilers of Monmouth Memorial 
Hospital, Long Branch, N. J., resulting 
in installation in 1923 of deconcentrator 
supplied by Hagan Corp.; deconcen- 
trator has entirely prevented formation 
of scale, sediment remaining in boiler 
being soft and readily washed out, and 
small in amount as compared with 
former quantity of scale. 

CONDENSERS, STEAM 


Tubes—Cleaning Condenser Tubes. 
Power, Vol. 65, No. 2, Jan. 11, 1927, 
p. 64. Laboratory experiments by 
Elliot Co. indicate that proper acid 
concentration to use in removing con- 
denser-tube scale is 2.5 per cent solu- 
tion by volume of hydrochloric acid 
for treatment of one hour’s duration. 


WATER 


Analysis—Direct Titrometric Methods 
for Magnesium, Calcium, and Sulphate 
Ions and Their Application in Water 
Anaiysis, E. P. Schoch. Indus. & Eng. 
Chem., Vol. 19, No. 1, Jan., 1927, 
pp. 112-115. Titration of magnesium, 
calcium, and sulphate; determination 
of permanent hardness or of sodium 
carbonates in natural waters; deter- 
mination of amounts of lime and soda 
required to soften water. 

WATER SOFTENING 

Problems — Water Softening Prob- 
lems and Their Remedies, F. S. Taylor. 
Water Works Eng., Vol. 79, No. 24, 
Dec. 15, 1926, pp. 1579-80 and 1607-08, 
5 figs. Some troubles experienced in 
new electric plant; how these were met 
and overcome and excellent results 
obtained. 

Zeolites — Effect of Hydrogen-Ion 
Concentration in Revivifying Zeolites, 
O. R. Sweeney and R. Riley. Jndzus. 
& Eng. Chemistry, Vol. 18, No. 12, 
Dec., 1926, pp. 1214-16, 5 figs. It is 
shown that pH value of water softened 
should be important control constant 
for all waters for use in commercial 
softeners. 
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Use of lowa 


N GENERAL, Iowa coals classify 
pal free-burning bituminous coal of 
high ash content with the ash fusing 
it a temperature usually below 2,200 
leg. F. “he high ash content makes 
he coal d-fficult to ignite and rather 
slow to burn in fuel beds. The low 
fusion temperature of the ash renders 
the coal susceptible to clinker forma- 
tion at ordinary furnace temperatures, 


nd this clinker formation on grates 
retards combustion and_ therefore 


further reduces the amount of coal that 
an be burned. Broadly, the foregoing 
summarizes the problems to be met in 
the burning of Iowa coals. 


STEPS LEADING TO PRESENT SUCCESS 


With many plants burning Iowa coal 
with marked success and high efficiency, 
it may be of interest to look back 
and review the various steps leading 
up to the present developments. Dur- 
ing the last 20 years practically all 
known types of stoker have been tried 
with Iowa coal. The earlier installa- 
tions at the beginning of the present 
entury were largely of the inclined 
wverfeed type. In this stoker the fire 
was agitated and the ash from the 
lower part of the fuel bed frequently 
brought up to the hotter zone near 
the top, where a temperature above 
that of the fusion temperature of the 
ash caused clinker formation. As might 
have been expected, such fuel-bed action. 
could not be successful with Iowa coal. 
The formation of clinker in large quan- 
tities clogged the grate and disrupted 
the fuel bed. Combustion rates were 
low, ashpit losses high, operation diffi- 
cult and maintenance excessive. 

At about the same time a number of 
early designs of underfeed stoker were 
installed throughout the state. These 
stokers used forced blast and built up 
high temperatures in and just above 
the fuel bed. While good combustion 
rates were obtained for short periods, 
clinkers formed so rapidly and were 
removed with such difficulty that the 
operation was strenuous and the serv- 
ice of the stokers short-lived. 


CHAIN-GRATE STOKERS 
DIFFICULTIES 


OVERCAME 


Following the era of overfeed and 
underfeed stokers in Iowa came the 
chain-grate period. Basically, this 
stoker was more suitable for the coal 
to be burned than either of the previ- 
ous types, owing to the fact that the 
ash was scavenged continuously from 
he furnace, leaving no deposit for 
iker formation, and the subsequent 
periodic dumping was eliminated. The 
fuel bed was undisturbed and the ash 
lained where it was formed, at the 
bottom or cooler side of the fuel bed. 
Even with these characteristics in 
r favor most of the early chain- 
ite installations showed limited per- 


mance. Difficulty was experienced 
\bstract of paper read before the Iowa 
er Conference, Iowa City, March : 
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in igniting the fuel at the proper rates, 
and low ratings were obtained owing to 
improper furnace design and_ insuffi- 
cient grate area. 

About seven years ago the successful 
application of the forced-draft chain 
grate to bituminous coals added much 
to performance obtainable with Iowa 
coals. Some of the poorer grades of 
Iowa coal are so inert that under 
natural-draft conditions combustion 
rates are too low to maintain high 
furnace temperatures, and this reacts 
on the ability to ignite more coal. The 
use of forced draft in various zones or 
compartments in the stoker furnished 
a means of regulating the air supply 
that improved ignition and greatly in- 
creased the combustion rates obtain- 
able. In a number of plants through- 
out the state excellent results have been 
obtained with this type of stoker. 

While the development of the nat- 
ural- and forced-draft traveling grate 
was progressing, the multiple-retort 
underfeed stoker also was being im- 
proved. An early installation of this 
type of stoker was made at the Cedar 
Rapids plant of the Iowa Railway & 
Light Corporation. Similar to other 
stoker types that had entered this field, 
the grate surfaces were not made as 
liberal as is now known to be desir- 
able. This type of stoker agitates the 
fuel bed and clinker formation results. 
The higher the combustion rate the 
more serious the clinker problem be- 
comes. Improved results have been 
obtained more recently with stokers of 
this type provided with more liberal 
grate area, such as have been installed 
at the Riverside plant of the United 
Light & Power Co. near Davenport. 

Iowa coals will burn best when re- 
duced to a size that will pass through a 
1-in. round-hole screen. Tempering or 
moistening of the coal is important. 
Three to five per cent moisture added 
at least two hours before burning im- 
proves results as to combustion rates, 
CO: and carbon in the ash. 


PULVERIZED FUEL 


The last five years have seen the 
adoption of pulverized fuel by large 
central stations and major industrials. 
In Iowa representative installations 
may be found at the Big Sioux Station 
of the Sioux City Gas & Electric Co. 
and in the Cedar Rapids plant of the 


Iowa Railway & Light Corporation. 
From results obtained in these two 
plants it is evident that Towa coal in 


the pulverized form may be burned to 
advantage. The use of preheated air 
for combustion is desirable, and radi- 
ant water walls should form a part of 
a modern installation. 

To summarize the situation as_ it 
stands today, in major plants burning: 
Iowa coal, there are available pulver 
ized-fuel equipment, natural- and 
forced-draft chain grates, multiple- 
retort underfeed stokers, air preheaters 
and water walls. The two items last 
mentioned lend themselves better to 


pulverized fuel than to a stoker fur- 
nace, as in the powdered-coal furnace 
larger area can be covered with radi- 
ant surface. 

As the problem now stands, the ideal 
equipment for burning Iowa coal is 
the pulverized-fuel furnace with radi- 
ant water walls, using highly preheated 
air under definite regulation in con- 
junction with definite regulation of the 
fuel. 

In cases where the economics of the 
problem indicate stokers, the most de- 
sirable type of stoker is the forced- 
draft traveling grate with preheated 


air and water walls. For those in- 
stallations not requiring the higher 
capacities obtainable with pulverized 


fuel or with forced draft, the natural- 
draft chain grate is suitable. Such in- 
stallations should have liberal arches, 
extending at least 60 per cent of the 
stoker length and set high above the 
fuel bed. The stokers should have 
liberal grate areas and_ preferably 
should have a minimum length of 12 
teet. 
HIGH EFFICIENCIES OBTAINED 

Supplementing the paper, a number 
of drawings were appended showing 
furnace designs and test results from 
a number of stoker plants indicating 
efficiencies ranging from 69 to 74 per 
cent with Iowa coal containing on the 
average about 8,500 B.t.u. per Ib., and 
ash ranging in around 18 per cent. 

Reports from the Big Sioux Station, 
equipped with a bin-and-feeder pulver- 
ized-fuel system were to the effect that, 
during the months of December, 1926, 
and January, 1927, coal had been pul- 
verized and burned from eight different 
states — Iowa, Illinois, Western Ken- 
tucky, Arkansas, Colorado, Indiana and 
Missouri—and from fifteen districts 
within these states. No trouble had 
been experienced in maintaining high 
ratings with any of these coals. For 
the two months mentioned, the average 
boiler rating was 198 per cent and the 
maximum 300 per cent. The CO, aver- 
aged 18 per cent and the boiler effici- 
ency for the two months, 83.3 per cent. 
In February, 1927, the plant used prac- 
tically all Iowa coal averaging 9,100 
B.t.u., and 18 per cent ash. The 
monthly boiler efficiency was 84.5 per 
cent. These results establish the fact 
that Iowa coal burns well in pulverized 
form; in fact, better than many other 
coals of higher quality. 


Manual stoking of boilers on Missis- 
sippi River boats will pass into oblivion 
within a very few years according to 
Major John Gotwals, United States 
district engineer in St. Louis, Mo., who 
has announced that an automatic stoker 
recently installed on the U. S. towboat 
“Tuscumbia” has proved successful. 

During its first two weeks of opera- 
tion the stoker cut the daily fuel con- 
sumption from 18 to 12 tons. It elimi- 
nated three firemen formerly employed 
on the boat, 
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Meetings Scheduled for Oil Power Week 


April 18 to 23 


These mectings are to be held under the auspices of the various National Technical Societies 
and include those announced up to April 6 


ALABAMA 
Birmingham—April 19, :45 p.m., 
Auditorium, Alabama Power Co Bldg. 
A.S.M.E. The Oil-Electric Railway 
Locomotive.—W. L. Garrison, 


CALIFORNIA 
Bakersfield—A pril 7 = 30 y Pa- 
cific Fruit Express Co. . Plant Office. 
N.A.P.R.E. 


Fresno -April 18, 8:00 pm., 1925 
Fresno Street.—N.A P.R 7 

Long Beach—April 2 :00 p.m., 532 
Pine Ave., N.A.S.E New :. Diesel Kin- 
gines in Industry and Transportation, 
H. A. Pratt; Rating the Load of an 
Oil Engine By the Exhaust Tempera- 
ture, V. L. Maleey 

Los Angeles—March 31, 6:30 p.m., 
Mary Louise, 2200 W. 7th St.—A.S.M.E. 

Two-cycle Deisel Engines.—Frank 
Neitzel 

Pasadena—April 22, 8:00 p.m., Pasa- 
dena Ice Co.’s Plant—N.A.P.R.E. 

Sacramento—April 19, 8:00) p.m., 
Consumers Tee & Cold Storage Office, 
Sth and B Sts N.A.P.R.E 

San Franciseo —April 22, 8:00 p.m., 
Merlin Hall, Druido Temple, 44 Page 
St N.A.S.E 

Santa Ana—April 19, 8:00 p.m., 1111 
E. 4th St.—N.A.S.E. Speaker—Geo. A. 
Reichard. 

COLORADO 
Denver—April 19, 8:00 p.m, 1751 





CONNECTICUT 

Hartford—aApril 14, 8:00 p.m., Elec- 
tric Light Co.'s Auditorium, 266 Pearl 
Street, Hartford, Conn.—N.A.S.FE. and 
A.S.M.E. Diesel Engines in Industry 
and Transportation, H. A. Pratt. 

New Haven—April 25, 8:00 p.m., 
Room 25, Gamble-Desmond  Bidz., 
Chapel Street.—N.A.S.FE. General Talk 
on Oil Engines, Frederick W. Say. 

Uneasville—April 14. N.A.S.E. Oil 
Engines in Industry and Transporta- 
tion, H. A. Pratt. 


DISTRICT OF COLUMBIA 
Washington—Apr. 22, 8:00 p.m., 
Cosmos Club—A.5S.M.E., High Speed 
Diesels, 
DELAWARE 
Wilmington—Apr. 23, 8:00 p.m, 
iKden Hall, 210 West 10th = St.— 
N.A.S.E. Rating an Oil Engine by the 
Exhaust Temperature, V. L. Maleev; 
Exhaust Heat Recovery from Diesel 
Engine, J. W. Morton; Diesel Engine 
Applications, H. A. Pratt. 


ILLINOIS 

Chieago—April 21, 7:30 p.m., West- 
ern Society Rooms, Chicago, UlL— 
A.S.M.E. New Developments in Design 
and Application of Diesel Engines, 
Glovd Yost; Diesel Electric Locomo- 
tives for Yard Service, L. P. Michael. 

ee April 16, 7:30 p.m., Room 
509 Capitol Bldg., corner State and 
Randolph N.A.S.E. Chapters Nos. 1, 
2, 28 and 38. The Application of the 
Diesel Engine to the Industries, J. W 
Chadwick, 

Moline—April 19, 8:00 p.m., 15323 
Srd Avenue.—N.A.S.E. Diesel Engines. 

Niota—April 18, 3 p.m., St. Clair 
Oil Co. Plant N.A.S.E., Iowa, No. 15. 
Diesel Oil Engine, C. FE. Barron, 

Springfield April 21, tot p.m., 
First National Bank Bldg A.S.E. 
First Cost, Operating Costs, Lite and 
Reliability of Oil Engines, W. H. Carr, 
April 25, N.A.P.R.E. Speaker—George 
M Klencker. 

Kokomo—April 18.—N.A.S.E. 


IOWA 
Des Moines—April 22, 700) p.m. 
Second Floor, LO.O.F. He ‘. N.A.S Ee. 
Ottumwa—April 19, 7:45 p.m., Car- 
penter’s Hall, Kast Main Street 
N.A.S.E, Diesel Engine Applications, 


"3 


H. A. Pratt; Rating the Load of an 
Oil Engine by the Exhaust Tempera- 
ture, V. L. Maleev. 

Sioux City eee 20, 8:00 p.m., Odd 
Fellows’ Hall.—N.A.S.E. 


LOUISIANA 

New Orleans—April 15.—N.A.P.R.E. 
and A.S.M.E. 

New Orleans —April 23, 8:00 p.m., 
B.K.A. Building.—N.A.S.E. The Oil 
ingine and Its Operation, J. L. Swan- 
son; Diesel Engines in Industry and 
Transportation, H. A. Pratt. 


MARYLAND 


Baltimore—April 15, 8:00 p.m., 1100 
E. Baltimore St.—N.A.P.R.E. 


MAINE 


Orono—April 22, 4:20 p.m.—A.C.S. 
and A.S.M.E. Student Branch. 


MICHIGAN 
Detroit—April 16, 8:00 p.m., Gerow’s 
Hall, 333 W. Grand River.—N.A.S.E 
Operating and Maintaining the Modern 
Oil Engine, N. K, Chamberlin. 
Midland—April 22, 8:00 p.m., Dow 
Educational Bldg.—N.A.S.E. 
MINNESOTA 
Minneapolis— April 21, 4:30 p.m., 
Electrical Mngineering Auditorium, 
6:00 p.m., Dinner Men’s Union, Uni- 
versity of Minnesota.—A.S.M.E. with 
A.C.S. and N.A.S.E. Shale Oil, Prof. 
iSverhart P. Harding; Synthetic Fuels, 
Prof. Charles A. Mann; Petroleum 
Supply, Prof. Wm. H. Emmons; Oil 
Electric Locomotives, Mr. Knoblock. 
Minneapolis—April 19, 8:00 p.m., 
A.O.U.W. Hall, 17 So. 7th Street 
N.A.S.E. Rating the Load of Oil En- 
gine by Exhaust Temperature, V. L. 
Maleev; Exhaust Heat Recovery from 
Diesel Engines, J. W. Morton; Diesel 


iengine Applications, H. A. Pratt. 
Northfield—April = 25, 8:00 p.m., 
L. ongfellow School B uilding Basement. 
A.S.E 
Ow atonna—April 18 and 2 7:30 


7 
p.m., Auditorium Hall.—N.A.S.E. 


MISSOURI 

Columbia—April 21, 7:30 p.m., Lee- 
ture Room of New Chem. Bldg., Univ. 
of Missouri.—A.C.S. Lubrication and 
Lubricants; ¢ Discussion of Some of 
the Theories of Lubrication and Oili- 
ness, Dr. M. V. Dover. 

Kansas City—April 21, Afternoon 
and eve ae —A.S.M.E, N.A.S.E. and 
N.A.P.R 

St. ante — April 23. — A.C.S. 
(Speaker), Dr. W x Gruse, 

St. Louis—April 27, Engineers Club. 

A.S.M.E. and A.S.R.E. The Oil FEn- 
gine from the Refrigerating and Ice 
Making Industry, George M, Klencker, 





MONTANA 
Bozeman—April 19, Student Branch, 
\.S.M.E., (Montana State College). J 
talk by Mr. Dirk Dekker, pertaining to 
the gas equipment of the U. S. Steel 
Corporation at Gary, Indiana. 
Butte—April 23-27, 8:00 p. m., Car- 
penters Alnion Hall.—N.A.S 


NEBRASKA 
Lineoln—April 21, 6:15 ~~ Grand 
Hotel, Joint meeting of the A.S.M.E., 
Local Section, and Student Branch. 
Oil Reserves, Prof. FE. EF. Schramm; 
Facts Relating to Chemistry of Oil 
Power, Prof. C. J. Frankforter; First 


Cost Operating Cost. Life and 
Liability of Gas Engines, C. KE. Beck 
Kearney——April 21, 7:30 p.m., Cen- 


tral Power Co * Power House.— 
N.A.S.E 
Om: tha April 12, 6:30 p.m., Cudahy 
Nae ana Co., 33 Pa St., South Omaha, 
Nebraska ‘A Cc (joint meeting of 
the Nebraska aa Omaha Sections of 
the A.C.S.) The Association of Chem- 


istry to Oi} Power, Dr. Cc. J. 
Frankforter. 

Omaha—April 20, 7:00 p.m., Parlor 
A, Elks Club, 18th and Dodge Sts.- 
N.A.P.R.E. No. 1. 


NEW HAMPSHIRE 


7. pein 16, 7:30 p.m— 
N.A.S.F 


NEW JERSEY 

Atlantie City—April 21, 8:00 p.m., 
toom No. 4, Odd Fellows’ "Hall, South 
New York Ave.—N.A.S.E Internal 
Combustion Engines, Thomas Small. 
This is to be followed by a _ general 
discussion on the operation and main 
tenance of Diesel engines. 

Bayonne—April 20, 8:00 p.m., Wood- 
man’s Hall, 32nd st. & Bway 
Y.A.S.E No. 3 

Bound Brook—April 21, 8:00 p.m 
Ivy Hall —N.A.S.E. Oil Power, C. H 
Bears. 

Camden — April 22, 8:00 p.m., 
Y.M.C.A., Broadway and Federal Sts 
—N.A.S.E. No. 16. The Application o1 
the Diesel Engine in the Isolated Plant 

eX. F. Kautfmann. (Illustrated by 
lantern.) 

Carney’s Point—April 18, 8:00 p.m., 
DuPont Club. - A.C.S8. Oil Mining 
Methods, W. S. Calcott, Carney’s Point, 
N. J. Chemic al Reactions of Acety- 
lene, J. A. Nieuwland. 

Elizabeth — April 20, 8:00 p.m., 
Eagles Hall.—N.A.S.E. 

Hoboken—April 22, N.A.S.E. No. 
American Motorship Types, C. 
Hardy. 

Jersey City April 16, 8:00 p.m., 
Odd Fellows’ Hall, Bergen Sq., N.A.S.E. 
No. 1. 

Newark—April 18, 8:00 p.m., 47 
Spruce St.—N.A.S.E. Construction ot 
Diesel Engines, W. TT. Hart; Main- 
tenance and Operation of Diesel En- 
gines, M. J. Skeoch. (Lantern Slides 
will be used with the talks.) 

Passaic—April 23, 8:00 p.m., Passaic 
Republican Club Rooms, 641 Main Ave. 

—N.A.S.E. Speaker, oo L. H. Doyle 

Trenton—Consult | local officials of 
N.A.S.E. 


NEW YORK 

eaten Agee 25, $:00 p.m 
N.A.S.E. Rooms, State and Henry Sts 
—N.A SE. Application of Oil Engine 
to Industry, H, A. Pratt: Recovery of 
IExhaust Heat, J. W. Morton: Eco- 
nomical Operation of Diesel Engine Ap- 
plied to Industry, Mr. Hammond and 
Mr. Seott. (Lectures illustrated.) 

Brooklyn—April 7, Evening World 
Building, N.A.P.R.E. 

April 22, 9:00 p.m., Knights of Co- 
lumbus Institute, No. 81 Hanson Place 

N.A.S.E. Speaker, W. L. H. Doyk 

Brooklyn—A pr 2 , 8:00 p.m., John 
ston Lldg., 8 Nevins St. N.A.S.E., 
No. 8. 

New York—Q April " $:00 p.m., 29 
West 39th Street.—N.A.P.R.E. Oi) 
tngine Power, W. T. Hart, Jr., and 
Mr. McNamara 

New York—-April 25, 8:30 p.m., Turn 
Hall, 85th St., cor. Lexington Ave 
N.A.S.E., No. 25. Oil Engine in In- 
dustry and Transportation, H. <A 
Pratt. 

New York—April 12, 8:30 p.m, 
Suburban Building, 534 Willis Ave. 
and East 149th St., Bronx.—N.A.S.E 
Diesel Engines in Industry and Trans 
portation, H. A. Pratt 

New York-—April 18, 8:00 p.m., 
Elks’ Hall, 23rd St., near 2nd Ave.— 
N.A.S.E., No. 1 

April 19, 8:00 p.m., Engineering 
Societies Bldg.—A.S.M.E. The Futur: 
Supply of Suitable Fuels for Oil En- 
gines, Gordon H. Michler, Standard Oil 
Co., New Jersey 

April 22, 8:00 p.m., Kreutzer Hall, 
228 East 86th St., N.A.S.E. No. 29. 

rroy—April.—N.A.S.E 
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NORTH CAROLINA N.A.S.E Diesel Power in Marine TENNESSEE: | 
Raleigh—April 26, 7:00 p.m., N. C me Ratner A. C, Lomer — Chattanooga April 18, p.m., | 
State College, Page Hall (M. ik. Bldg.) Portland | April so, 9:00 p.m, Chattanooga Manufactories \ssn 
| A.S.M.E. with North Carolina State Women's Club Bldg., 12th and raylor Bldg., Broad Street N.A 
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The Rudolph Diesel Award 


‘T SHE NATIONAL COMMITTEE in charge of Oil Power Week, April 1 
announces that it will award a Cash Prize of One Hundred Dollars 
accompanied by a suitable Certificate, to be known as The Rudolph Dic 


11 
Le | 


The award wi 


8-23, 1927, 
($100.00), 


Neé l A ward. 


be made for the best contribution toward the advancement of 


oil engines, either in the form of a paper presented at one of the meetings through- 


out the country under the auspices of the Conference, or a written discussion of 


a paper, by anyone attending any of the meetings. 
Manuscripts should be in the hands of the National Committee not 
June 1, 1927, and the award will be announced by August 1. 


NATIONAL COMMITTEE 
EpDGAR J. KATES, Chairman, 29 W. 39th St., New York 
R. P. Anderson D. H. Killeffer 
D. L. Fagnan L. H. Morrison 
J. D. Jones L. H. Roller 
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News in the Field of Power 




















Important Papers To Mark 
A.S.M.E. Spring Meeting 


Members of the A.S.M.E. attending 
this year’s spring meeting at White 
Sulphur Springs, W. Va., which is 
scheduled for May 23 to 26 inclusive, 
will enjoy the presentation of a num- 
ber of technical papers of much im- 
portance, prepared by authorities in 
various fields who will discuss particu- 
lar phases of mechanical engineering. 

The Greenbrier and Cottages will be 
the quarters of all session meetings as 
well as the living accommodations of 
the members. The absence of the cus- 
tomary inspection trips, the A.S.M.E. 
News points out, will give more time 
for the sessions, as well as affording 
unusual opportunities for sporting 
events. The three fine golf courses on 
the Greenbrier estate will attract many 
A.S.M.E. members. Aside from the 
casual games which will be going on 
throughout the four days, tournaments 
will be held on the afternoons of Tues- 
day, May 24, and Wednesday, May 25. 
On Wednesday afternoon there will 
also be a baseball game between the 
A.S.M.E. and the American Society of 
Refrigerating Engineers. 

The five Greenbrier tennis courts 
will likewise be in constant action, 
tournaments being scheduled for Tues- 
day and Wednesday. 

Arrangements with the Pennsyl- 
vania Railroad have been made for the 
provision of special cars from New 
York to White Sulphur Springs and re- 
turn. Half-rate return fares will be 
obtainable through the validation of 
250 or more reduced rate return certifi- 
eates. This saving is open to any 
member attending the sessions and 
coming from any point 19 miles or 
more distant. 


TECHNICAL PAPERS SCHEDULED 

Opening the morning of May 23 with 
a council meeting and a conference of 
local sections delegates, the first day 
will be featured for power engineers 
by the central station power session, 
at which a paper entitled “High Pres- 
sure Steam at Edgar Station” will be 
presented by I. E. Moultrop. A. D. 
Bailey will follow this with his pre- 
pared topic “High Steam Pressure and 
Temperature at Crawford Avenue Sta- 
tions.” “Strength of Pipe Flanges” 
will be the joint offering of E. O. 
Waters and J. Hall Taylor. 

The fuels session, the morning of 
Tuesday, May 24, will include a paper 
on the “Economics of Coal Carboniza- 
tion in the United States,” the author 
of which has as yet not been announced. 

The hydraulic session, the following 
morning, will be starred by three 
offerings—“The Rock Structure and 
Headgates of Cedar Creek Hydraulic 
Stations,” by W. S. Lee; “Specific 
Characteristics for Hydraulic Tur- 


bines,” by Arnold Pfau; and “Compari- 
son and Limitations of Various Water- 
Hammer Theories,” by R. S. Luick. 

The oil and gas power session will 
consist of the reading of “Study of 
Oil Spray for Fuel-Injection Engines by 
Means of High-Speed Motion Pictures,” 
by E. G. Beardsley; “Experimental 
Combustion Chambers Designed for 
High-Speed Diesel Engines,” by C. 
Kemper; and “Some Uses of the High- 
Speed Multi-Cylinder Indicators,” by 
H. M. Jacklin. 

At the industrial power session, on 
the closing day, “Management of In- 
dustrial Power, Engineer’s Viewpoint,” 
will be tendered by H. F. Scott, which 
will be supplemented by “Management 
of Industrial Power, Manager’s View- 
point.” 


West Kootenay Power Starts 
Work on Slocan Station 


Announcement has been made that 
the West Kootenay Power & Light Co., 
of West Kootenay, British Columbia, 
has commenced preliminary develop- 
ment work on the new generating sta- 
tion at Slocan Rapids on the Kootenay 
River. The generating equipment will 
be supplied by the Canadian General 
Electric Co. Ltd., and will consist of 
three 17,500-kva. 90 per cent P.F. 100 
r.p.m., 7,200-volt three-phase 60-cycle 
vertical waterwheel-driven generators 
with direct-connected exciters, gener- 
ators, transformers and incoming and 
outgoing lines. 

The three waterwheels, which will 
be supplied by Canadian Allis-Chal- 
mers, Ltd., will be of the vertical steel- 
plate spiral-cased type, the runners 
being specially designed to suit the 
operating conditions when, during the 
initial pericd of development, the head 
will vary from 70 to 80 ft. The runners 
will be of the Francis type and will be 
designed to develop 21,000 hp. under 
the normal operating head of 70 ft. and 
will also operate satisfactorily under 
a head of 80 ft., at this higher head 
the capacity being 25,000 hp. per unit. 


Largest Steel-Mill Turbine 
for Illinois Steel Co. 


The largest turbine-generator ever 
used by a steel mill will be installed by 
the Illinois Steel Co. at its Gary (Indi- 
ana) plant. This will be a 30,000-kw., 
25-cycle G. E. machine and will operate 
condensing. 

The tendency of steel mills to use 
large prime movers is indicated, not 
only by this, but also by other similar 
installations to be made by _ other 
plants. The Tennessee Coal, Iron & 
Railroad Co. is soon to install two 
20,000-kw. turbine-generators, and an- 
other unit of the same size will be in- 
stalled by the Bethlehem Steel Co. 


Welding Problems Discussed 
at Lehigh Symposium 


Several score members of the Lehigh 
Valley Engineers Club, attended the 
sessions of a welding symposium held 
at Lehigh University, Bethlehem, Pa., 
April 4. 

This meeting, directed by a commit- 
tee of which Prof. Ralph J. Fogg, head 
of the department of civil engineering, 
was chairman, covered the matter of 
welding in construction and repair from 
many important angles. In an intro- 
ductory discussion of the general sub- 
ject Prof. Bradley Stoughton described 
the various processes of welding, and 
following this the physical character- 
istics of joints made by all the vari- 
ous welding processes were demon- 
strated by testing of actual specimens 
at the Fritz laboratory. This testing 
involved stressing welding coupons 
made by the oxyacetylene, electric arc, 
electric resistance and Thermit proc- 
esses to distortion, and plotting the re- 
sults of these tests. 

An afternoon session was devoted to 
demonstrations of welding by the va- 
rious commercial methods. At _ the 
evening meeting Prof. F. P. McKibben, 
formerly of Lehigh University and 
Union College, defined the present 
status of arc welding. The use of 
welding in structural steelwork was 
discussed, and A. F. Jensen, Hannan 
Engineering Works, Chicago, read a 
paper in rebuttal, entitled “This Is the 
Age of Riveted Steel.” The discussion 
that followed these papers brought out 
many facts that emphasized the de- 
pendability of a properly designed and 
properly executed weld made by any of 
the various methods in commercial use. 


McGraw-Hill Co. To Report 
Economic Conference 


McGraw-Hill Publishing Co. will be 
represented at the forthcoming world 
Economic Conference in Geneva. Ed- 
ward J. Mehren, vice-president and 
chairman of the editorial board, will 
attend the conference sessions, sched- 
uled to open May 4 next, and will send 
to the McGraw-Hill papers special re- 
ports on his observation of the pro- 
ceedings. 

Mr. Mehren will sail April 20. On 
the same date and ship will sail the 
five American delegates to the confer- 
ence and the ten experts authorized to 
accompany them. 

Coal, the chemical industry and elec- 
trical engineering are three fields of 
special interest to McGraw-Hill publi- 
cations which are included in the 
agenda for the conference. Another 


topic down for discussion is rational- 
ization and standardization of industry. 

Technical and scientific progress and 
technical education will also be con- 
sidered. , 
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A.S.M.E. Student Branches 
Hold Twelfth Convention 


The twelfth annual convention of the 
nine Metropolitan Student Branches 
was held on March 16, in the auditorium 
f the Engineering Societies Building. 
[he program was divided into three 
sessions — morning, afternoon, and 
evening. 

In the morning the convention was 
addressed by W. E. Wickenden, direc- 
tor of investigations of the curricula of 
engineering colleges for the Society for 
Promotion of Engineering Education. 
Luncheon was served at the Fraternity 
Club and the afternoon was devoted to 
nspection trips of the Hudson Avenue 
Station of the Brooklyn Edison Co., 
the E. W. Bliss Co.’s Foundry, and the 
Vought Aeroplane Co. 

For the first time in the history of 
these meeting's, the evening session was 
held jointly with the local sections of 
other founder societies and members 
were present not only from the Metro- 
politan Section of the A.S.M.E. but also 
from the New York Section of the 
\.S.C.E. and A.I.E.E. 

Col. John R. Slattery, deputy chief 
engineer, Board of Transportation, New 
York City, and chairman of the New 
York Section of the A.S.C.E. presided. 
Ole Singstad, chief engineer of the 
New York State Bridge and Tunnel 
Commission and New Jersey Interstate 
Bridge and Tunnel Commission, pre- 
ented a paper, illustrated with slides, 
on “The Planning and Construction of 
he Holland Tunnel,” while A. C. Davis 
discussed ventilation equipment and 
J. N. Dodd electrical equipment having 
to do with that project. 

The convention committee together 
with the colleges represented were as 
follows: Chairman, B. C. Berry, Pratt 
Institute; vice-chairman, R. R. Faller, 
New York University; secretary, J. A. 
Gibbons, Newark College of Engineer- 
ing; treasurer, V. H. Ripley, Newark 
College of Engineering. 


Tests Show Fuel “Dopes” 
Have Little Merit 
The so-called “fuel dopes” on the mar- 
ket for mixture with gasoline to in- 
crease the speed of automobiles have 
proved of little merit, according to 
ore than 100 tests which the Bureau 
Standards has made. 
‘None has developed any particular 
nefits in that direction,” Dr. H. C. 
Dickenson, Chief of the Division of 
eat and Power, stated orally March 
29. “We make these tests,” he ex- 
ined, “for the manufacturers on fees 
it to the Bureau to cover the ex- 
nses involved. We have found that 
ne of the so-called fuel dopes that 
on the market for the user to mix 
small quantities of gas have any 
preciable merit.” 


Canada Plans Her First Show 
of Steel and Power Exhibits 
bring under display the _ best 
pment for industry, and to offer 
itives and workers subjects of out- 
ding importance are the primary 
cts of Canada’s first steel and power 
be held in the new Varsity 
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Arena at Toronto, Aug. 31 to Sept. 2. 

Sponsored by all Canadian organiza- 
tions in the fields touched, the exposi- 
tion is backed by the 1,550 members of 
the Montreal and Toronto chapters of 
the American Society for Steel Treat- 
ing; Canada Council, Toronto Council 
and Hamilton Council of the Universal 
Craftsmen’s Council of Engineers; Tor- 
onto, Hamilton and the Dominion ex- 
ecutive of the Engineers’ Mutual Bene- 
fit Fund, and the Toronto branch of 
the American Electro-platers’ Society. 





Changes in Power’s Staff 


R. B. Purdy, who for the last two 
years has been with the mechanical 
engineering department of the 
Brooklyn Edison Co., and for five 
years previous to that was test 
engineer with the Detroit Edison 
Co., joined the Power editorial staff 
on April 1. He replaces P. W. 
Swain, who becomes assistant to 
E. J. Mehren, vice-president and 
editorial director of the McGraw- 
Hill Publishing Company. 


F. P. Vreeland has changed over 
from the editorial department of 
the Electric Railway Journal to the 
staff of Power. Mr. Vreeland brings 
to us a broad experience gained 
with such companies as the Gen- 
eral Electric Co., Westinghouse 
Electric & Manufacturing Co., and 
the Interborough Rapid Transit Co. 
He has been identified largely with 
power plant construction and the 
installation of power equipment. 











In the exhibits, many of which will 
be in operation, will be featured the 
use of metal-working, heat treating, 
materials handling, welding, power gen- 
erating, refrigerating, ventilating, and 
electrical equipment. High speed, car- 
bon and alloy steels, bearings, refrac- 
tory and heat insulating materials, 
packing, water treatments, fuel and 
lubricating oils will also be displayed 
to show the savings possible from their 
proper use. 

Throughout the three days technical 
sessions will be held at which papers 
will be delivered by recognized author- 
ities on heat treatment, machine shop 
and power plant practice, high speed 
tool and nickel steels, corrosion resist- 
ance, coal pulverizing, materials han- 
dling, power transmission, welding, 
heating and ventilation. 


Fire Prevention Sought 
r . 
Through Engineers 


Faced by the growing economic bur- 
den imposed by fire waste, a group of 
prominent business leaders throughout 
the country are organizing a concerted 
attack on the fire menace designed to 
save thousands of lives and hundreds 
of millions of dollars within the next 
five years. A statement of the plan 
was issued March 28 from the office of 
Irving T. Bush, president of the Bush 
Terminal Co., who is national chairman 
for a committee of representative men 
which is raising a fund of $500,000 
with which to finance the fight on fire. 

When this fund obtained, ten 


is 





skilled 
operate for the next five years wher- 
ever the local loss record indicates that 


fire prevention engineers will 


fire conditions should be remedied. 


To Establish Summer School 
For Engineering Teachers 
The Society for the Promotion of En- 

gineering Education announces that a 

summer school for engineering teach- 

ers will be established, and the first ses- 
sions held during the coming summer. 

The Carnegie Corporation, of New 

York, has appropriated funds to oper- 

ate the school for one year. 

The establishment of the school 
an outgrowth of the extensive investi- 
gation of engineering education which 
the Society has been conducting for the 
last three years. Two sessions of the 
school, each of approximately three 
weeks duration, will be held during the 
first year. Cornell University and the 
University of Wisconsin have been 
tentatively selected as sites and nego- 
tiations opened with the authorities of 
those institutions. The work of he 
school will center around the teaching 
of particular subjects of the engineer- 
ing curriculum. The teaching of me- 
chanics has been selected for the first 
sessions, since that subject is funda- 
mental to all branches of engineering. 

For the first year, at least, the school 
will be conducted under the general 
supervision of the Society’s board of 
investigation and co-ordination, which 
board is charged with the duty of con- 
ducting the general investigation of en- 
gineering education. Immediate super- 
vision will be in the hands of H. P. 
Hammond, associate director of inves- 
tigation. 


Jesse Merrick Smith, consulting engi- 
neer, patent expert and former presi- 
dent of the American Society of Me- 
chanical Engineers, died at his home, 
277 Park Ave., New York City, April 1. 
He was born in Newark, Ohio, Oct. 30, 
1848, the son of Henry and Lucinda 
Satisbusy Smith, and after studying 
at Philo Patterson’s school in Detroit 
and the Rensselaer Polytechnic Insti- 
tute in Troy, he completed his education 
at Ecole Centrale des Arts et Manu- 
factures in Paris, receiving the degree 
of M. E. in 1872. From 1874 to 1880 
he was engaged in building iron blast 
furnaces and in coal mines in the Hock- 
ing Valley, Ohio. From 1880 to 1898 
he was in Detroit as consulting engi- 
neer, designing machinery, and power 
plants and frequently was retained as 
an expert in patent litigation. For six- 
teen years before his retirement, in 
1914, Mr. Smith practiced in New York 
as consulting engineer and patent ex- 
pert. Besides being president of the 
American Society of Mechanical Engi- 
neers, he was a charter member of the 
American Institute of Electrical Engi- 
neers and a member of the American 
Institute of Mining and Metallurgical 
Engineers and of other engineer organ- 
izations. He was president of the 
United States chapter of alumni of 
Ecole Centrale, 
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Ernest Olbers, mechanical engineer, 
is now employed by the Alberger Pump 
& Condenser Co., at Newburgh, N. Y. 


E. A. Robertson, formerly with the 
Splitdorf Electric Co., Newark, N. J., 
is now chief engineer for the Wayne 
Co., Fort Wayne, Ind. 


J. S. Bennett, of the engineering de- 
partment of the American Engineering 
Co., Philadelphia, Pa., has been selected 
by the Towne Scientific School of the 
University of Pennsylvania to deliver a 
series of lectures on stoker firing, as 
part of a new one-year course in fuel 
engineering to be inaugurated at the 
University next year. 

Wm. H. Baker and C. G. Spencer 
have organized the firm of Baker & 
Spencer, for the general practice of 
engineering and construction with 
offices at 117 Liberty St., New York 
City. Mr. Baker was until recently 
vice-president of the North American 
Cement Co., and has had a broad ex- 
perience in investigating, financing, or- 
ganizing and managing’ industrial 
businesses following an extensive engi- 
neering training. Mr. Spencer, since his 
graduation from Cornell in 1904, has 
been engaged in the design, construc- 
tion and operation of projects, includ- 
ing power plants for industrials and 
public utilities. His connections have 
been with Westinghouse, Church, Kerr 
& Co., Toronto Power Co., the Chile Ex- 
ploration Co. in South America, the 
American Sugar Refining Co., and for 
the last five years with McClellan & 
Junkersfeld, consulting engineers. 
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The Detroit A.S.M.E. in joint meet- 
ing with the Detroit Engineering So- 
ciety, dinner, and address on_ the 
“Patent Situation,” by Hon. Thomas 
Robertson, United States Commissioner 
of Patents in the General Motors Build 
ing, Detroit, 6:30, April 13. 


The Ontario Section of the A.S.M.E. 
will be addressed at the University of 
Toronto at 8:00, April 19, by George R. 
Wyer, manager of the engine depart 
ment of the Canadian Fairbanks Morse 
Co., Toronto, Ont., on the “Application 
of Diesel Oil Engines.” 


The Engineer's Club, 1317 Spruce St., 
Philadelphia, at 7:00, April 26, “A 
Study on Surface Condensers in Steam 
Power Plants” will be given by J. A 
Powell and H. J. Vettlesen, both of the 
W. S. Barstow Management Associa 
tion, Inc., Reading, Pa. 


Management Division, A.S.M.E., at 
the Engineering Societies Building at 
8:00, April 13. Subjects: “Plant Loca- 
tien from the Engineer’s Standpoint,” 
by T. S. Rogers, district manager of 
Ballinger Co., architects and engineers; 
“Factors in the Location of the Bush 
Terminal in Brooklyn,” by P. L. Ger 
hardt, vice-president of the Bush Ter 
minal Co.; “Real Estate Aspects of 
Plant Location,” by L. W. Maxwell, 





Coming Conventions 


American Association of Engineers. 
Annual convention, Tulsa, Okla., 
June 6-8; M. E. Melver, 63 East 
Adams St., Chicago. 

American Boiler Manufacturers As- 
sociation, Annual meeting at 
French Lick Springs Hotel, French 
Lick, Ind., May 30-June 1. 

American Eletrochemical Society. 
Silver jubilee meeting at Phila 
delphia, Pa., April 27-30; H .. 
Dalling, see., Columbia University, 
New York, 

American Institute of Electrical En- 
gineers, Ik’, L, Hutchinson, secre 
tary, 33 West 39th St., New York 


(ity Bethlehem, Pa. regional 
meeting April 21-23, Pittsfield, 
Mass. regional meeting May 25-27 


Summer convention at Detroit, 
Mich., June 20-24 inclusive ; Pacific 
Coast convention at Del Monte, 
Calif., Sept, 13-16 

American Order of Steam Engineers. 
Annual convention, Moose Hall, 
1314 North Broad St., Philadel 
phia, Pa June 13-16; J. Kk. Burke, 
1821 So. Ringgold St., Philadelphia 

(merican Refractories Institute. 
Spring meeting at Hotel Traymore, 
\tlantic City, N. J., Ma IS-19 
I), A. Texter, secretary, 2202 Olive: 
Gidg., Pittsburgh, Pa 

American Society of Civil Engineers 


George = Seabury, ecretary | 
Spring convention at Asheville, N 
C¢., April 20-22. Annual conven 


tion at Denver, Col. July 13-15. 


\merican Society of Mechanical En 


gineers. Spring meeting at Whit 
Sulphur Springs, W. Va., May 23 
26 Calvin W. tice, secretary. 
American Society of Refrigerating 
Engineers. Western meeting at 
White Sulphur Spring \\ Va., 
May 238-25, in conjunction with the 
Spring meeting of the ,.S.M.E. ; 


W. H. Ross, 35 Warren St MN. Y 


American Society for Testing Ma 


terials. Annual convention = at 
French Lick Springs Hotel, French 
Lick, Ind June 20-24; J Ix 


Rittenhouse, secretary, 1315 Spruce 
St., Philadelphia, Pa. 

American Water Works Association. 
W. M. Niesley. assistant secretary, 
170 Broadway, N. Y, Annual con 
vention Hotel Sherman, Chicago, 
June 6-11. 


American Welding Society. Annual 
meeting at 29 West 39th St., New 
York City, April 27-28-29. 

Association of Iron and Steel Elec- 
trical Engineers. Annual conven- 
tion at Pittsburgh, Pa., June 13-15, 
inclusive. 


National Association of Practical Re- 
frigerating Engineers. Vnnual eo 
vention probably in November: I 
if Fox, ATT W Like ot... 
Chicago, Ill 

National Association of Stationary 
Engineers—Annual convention at 
\mbassador Hotel, Los Angeles, 
Calif., Aug. 22-27; John Topman, 
secretary, convention committer 
Ohio State annual convention in 
Memorial Hall, Lima, Ohio, June 
16-18: P. H. Grigsby, secretary. 
Lima, Ohio. New England States 
convention at Portland, Me., June 
17-18; Thomas HEH. Clark, president, 
Worcester, Mass.; Robert Johnson, 
secretary, 65 Charlotte St., Won 
cester, Mass. Indiana State con 
vention and power show at Ander 
son, May 27-28 


4 


ational Board of Boiler and Pres 
sure Vessel Inspectors. Annual 
meeting at Nashville, Tenn., June 


National Distriet Heating Associa- 
tion. Annual convention at West 
Baden Springs Hotel, West Baden, 
Ind., Maw 17-20, inclusive I) 
Saskill, secretary, Greenville, Ind 


4 


1 


Jackson Marshall ecretary, 29 
West 39th St.. New York City 
Convention at Atlantic City, June 6 


Universal Craftsmen Council of En- 
gineers., Thomas H Jones, secre 
tary, 33 Linden Ave Cherrydale 
Va Annual convention at Buffalo, 
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assistant chief investigator, Nationa! 
Industrial Conference Board; ‘Plant 
Location Factors of the Western Electric 
Co., Kearny Plant,” by O. C. Spurling, 
engineer of plant Western Electric Co. 
Fuels Division of the Metropolitan 
A.S.M.E., at the Engineering Socicties 
Building, 29 W. 39th St., New York 
City at 8:00, April 13. Subject: “Fuel; 
Statistics, Their Sources and Use,” by 
Mr. R. D. Hall, engineering editor of 
Coal Age; “Performance Possibilitie 
with the Modern Under-Feed Stoker 
Installation,’ by W. C. Strunk, stoke 
specialist, Westinghouse Electric & 
Manufacturing Company. 








Fuel Prices | 











ational Electrie Light Association. 








COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 





Bituminous Market April 4 
Net Tons Quoting 1927 
Pool | New York $2 75 $3.25 
Smokeless... Boston 1.65 
Cleartield......... 0 Hoston 1.65%@, 2.00 
Somerset, . a S0ston 1.80@ 2.15 
Kanawha...... Columbus..... 1 40@ 1.75 
Wocking..... . Columbus..... 1.65@ 1.80 
Pittsburgh..... Pittsburgh. 2 00@ 2.10 
Pittsburgh gas 

slack : Pittsburgh 1.60@ 1.70 
Franklin, Wh.....) Chieago 2.50@ 2.75 
Ceutral, Il... Chiesgo 2.00@ 2.25 
Ind, 4th Vein... Chicago ox 2.4003 2.50 
West Ky... : Louisville... . 1.40@ 1.75 
S. E. Ky. ee ee Louisville eas 1.40@ 1.6 
Big Seam.. Birmingham... 1.50@ 2.00 
Anthracite 
Gross ‘Tons 
Buckwheat No.l. New York .... 2.50@ 3.60 
Buckwheat No.1. Philadelphia. 2.500, 3.50 
Birdseve. New York. 1.35€@, 1.60 


FUEL OIL 
New York—April 7, light oil, tank 


car lots; 28@34 deg. Baume, 5$e. per 
gal.; 386@40 deg., 6¢. per gal. f.o.b. 
Bayonne, N. J. 


St. Louis—March 29, tank-ear lots, 
f.o.b. St. Louis; 24@26 deg., $1.95 per 


bbl.; 26@28 deg., $2.00 per bbl.; 28@30 
1 


deg., $2.05 per bbl.; 30@32 deg., $2.10 
per bbl.; 32@36 deg., gas oil, 5.5¢. per 
gal.; 38@40 deg., 6.25¢. per gal. 


Pittsburgh—March 30, f.o.b. local re 
finery; 30@34 deg., fuel oil, 64¢. pe 
gal.; 36@40 deg., fuel oil, 6.5¢e. per 
gal. 


Philadelphia—March 31, 27@30 deg.., 
$2.31@$2.37 per bbl.; 183@19 deg., $1.89 
@$1.95 per bbl. 


Cincinnati—April 5, tank-car lots 
f.o.b. local refinery, 24@26 deg. Baume, 
62e. per gal.; 26@30 deg., 68c¢. per gal.; 
30@32 deg., 7c. per gal. 


Chicage—March 31, tank-ear lots, 
f.o.b. Oklahoma, freight to Chicago, 
92c. per bbl.; 24@26 deg., $1.20 pe 
bbl.; 26@30 deg., $1.30; 30@32 deg., 
$1.55. 


Boston—April 5, tank-car lots, f.o.! 
12@14 deg. Baumé, 7hc. per gal; 28@3 
deg., 6c. per gal. 


Dallas—April 2, f.o.b. local refinery 
26@30 deg., $1.75 per bbl. 
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The Kearfoot Engineering Co., which 
was formerly at 95 Liberty St., New 
York City, is now in the new Roebling 
Building, 117 Liberty St., New York 
City. 

The Bury Compressor Co., Erie, Pa.. 
has appointed Earl E. Knox as general 
sales manager in full charge of sales 
and advertising. Mr. Knox, who for 20 
years has represented the company in 
the Pittsburgh district, will be located 
at Erie, Pa. 

The Boiler Tube Company of Amer- 
ica has removed both offices and plant, 


the former from the Park Building, 
Pittsburgh, Pa., and the latter from 


Carnegie, Pa., to consolidated quarters 
at 3125 Preble Ave., N. S., Pittsburgh, 
Pennsylvania, 

The E. W. Nicklin Co. announces the 
opening of its offices at 12-231 General 
Motors Bldg., Detroit, Mich. The com- 
pany, headed by E. W. Nicklin, for- 
merly with Richards-Nicklin Co., is 
representing the Edward Valve & 
Vanufacturing Co., Furnace Engineer- 
ine Co., Drake Non-Clinkering Furnace 
Block Co., the Mitchell-Tappen Co., and 
the National Co. 

The Dayton-Dowd Co., manufactur- 
ers of centrifugal pumps, Quincey, II1., 
innounce the opening of a new sales 


POWER 


office for the Carolinas, in charge of the 


Murphey Equipment Co., 212 Wilder 
Bldg., Charlotte, N. C., William S. 
Murphey, district manager. The 


Murphey Equipment Co. has also the 
representation for Georgia and Florida, 
having recently taken over this addi- 
tional territory and opened up a new 
office. 

The Edward Valve & Manufacturing 


Co. is now being represented in the 
Minneapolis territory by H. J. Meier, 


159 N. W. National Life Bldg., Minne- 
apolis, Minn., sueceeding W. P. Nevins, 
former representative. 








— > 
Trade Catalogs 








Welding and Cutting Equipment— 
The Smith Welding Equipment Corp., 
2619-33 Fourth St. S. E., Minneapolis, 
Minn., has issued a descriptive folder 
in a convenient pocket size which illus- 
trates and gives prices on oxy-acety- 
lene equipment. 

Refrigeration — The American Car- 
bonic Machinery Co., manufacturers of 
refrigerating and ice making machin- 
ery, Wisconsin Rapids, Wis., in a hand- 
somely illustrated catalog, replete with 
figures and half-tone installed photo- 
graphs, treats of its carbonic safety 
system of refrigeration. Particular 
attention is devoted to vertical double 


575 


acting multiple cylinder compressors 
of the larger capacities for cooling and 
air conditioning of buildings and _ in- 
dustrial plants. 


Air Compressors and Vacuum Pumps. 
—The Pennsylvania Pump & Compres- 
sor Co., Easton, Pa., has published a 


new bulletin deseribing their single 
stage air compressors and vacuum 
pumps. Included in this bulletin is a 


description of their Class 3-AE direct 
synchronous motor connected air com- 
Bulletin No. 132. 


pressors. 


CO, Meters—The Leeds & Northrup 
Co., manufacturers of electrical meas- 
uring instruments, 4901 Stenton Ave., 
Philadelphia, Pa., is issuing Bulletin 


No. 781 on the subject of CO. meters. 
Based on the thermal conductivity 
method, an electrical CO. meter has 
been developed for boiler room use, and 
placed on the market following four 
years of research and trial service tests 
on numerous instruments installed in 
power plants. This bulletin contains 
valuable outlined information on the re- 
lation of CO, to excess air; effect of hy- 
drogen in fuel; effect of excess air on 
flue gas temperature; loss due to excess 
air; the thermal conductivity method 
for measuring CO.; design of the meter; 
construction of the Leeds & Northrup 
thermal conductivity cell, and the aspi- 
rator and aspirator line. There are nu- 
merous illustrative figures. Complete 
price lists are given. 
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Plant Construction 

















Calif., Delano—Delano Grape Growers’ 
ducts Co., ¢/o G. D. Riddle, Central 
dg., Long Beach, Archts., is having plans 
epared for the construction of a packing 


machinery, 
estimated 


refrigeration 
conveyors, et 


nit including 

centrators, 
SEOL000, 

Calif., Holl 


cifte ( 


Tee & Cold 
Bldg., San 
for the 
storage 
Private 


ister 
Postal 
CISCO, having 
truction of tn 
t Estimated 


National 
Telegraph 
plans prepared 
ice and cold 

cost S40, 000, 


is 


Angeles R. B. MacIntosh, 
St., having revised plans 
onstruction of a 13 story 
including steam heating 
elevators, ete. at First St 
estimated SSO0,000 
905 Transportation Bldg., 


Calif., Los 
‘ Hivans 
ared for 

building, 
em, three 
qd Broadway 
I Mavbury, 
rchitect. 


the ¢ 


cost 


Calif., Los Angeles Satewayv Ste : 
Kast Vernon <Ave., Will build a od 
baking plant, including refrigeration 
team power plant, Warehouse, cold 
plant, etc. on East Vernon Ave. 


Calif., Los Angeles Wilshire Athletic 
\ co Walker & Eisen, Western Pacific 
\rehts awarded contract for the 
truction of a 6 story club building at 
1 and Oxford Ave., to Taylor Co., 
Western Ave Estimate cost 
Refrigeration plant, swimming 
ete installed 


d St 
South 
will be 


Midwest 
uwarded ontract the 
first unit to plant includin 
nt, ete here Iestimated 
\ddit units will be 


vators, 


Colo., Pueblo 
rk Denver, 


Steel & Tron 
tor 
ruction z 

plant t 


ional built 


stford Green 
awarded cor 
of a 6 story 
Main St and 


Conn., West Hartford We 
€ Pearl St., Hartford, 
r the construction 
et at North 

‘ Wales Lines (o., 134 


$1250, 





cost ooo 


Vators ete 





Church of 
Buren St., 
made for the 
hospital at Trumbull 
St Kestimated cost 
& Krickson, 


Hll., Chicago 
S415 West Van 
liminary sketches 
of a 6 story 
Van Buren 
Schmidt, Garden 
Michigan Ave., are architects. 

IL. Chieago Fifty Wighth 
Dorchester Ave. Trust Co., ¢ Granger 
Dollenbacher, 332 South La Salle St., 
Archts., having plans prepared for the 
construction of a 138 story apartment in 
cluding steam heating system, elevators, 
ete, Estimated cost $1,000,000 


Tll., R. Cc. Harris 
State will receive 
Apr construction of a 14 story 
hotel including elevators, ete, at Dear 
born and Goethe Sts Estimated cost 
500,000 Owner's Withheld 


. Chieago—P. T. Johnstone, 
St.. Archt., will receive 
Apr. 15, for the construction 
including oil heating system, 2 « 
ete, at Granville and Winthrop 
listimated SHH O00 Owner 
withheld 


Iil., Chicago 
155 North Clark 
bids for the construction of a 7 story a 
ment including refrigeration plant, 
tors, ete at aT37 Kenmore 
S. Clifford & Co., 
Estimated cost 


the Brethren, 
having pre 
construction 
\ve. and 
s HO 000 
104 South 


is 


St and 


& 


Is 


190 


bids 


North 
until 


Chicago 
St.. Archt., 
10, for the 


31 name 


roa 
bids 


of a 12 


North 

about 
Story 
leva 
Aves 


cost namie 


ld, 
iVinige 
part 

eleva 
Ave for 
Washington 


nigsberg & Wiesfe 
Archts are rece 


Woe 
St., 


West 


5.000 


1 


I 
$42 


St 
Chicago—C. W Lampe & Co., 155 
North Clark St., Archt Will Soon receive 
bids for the construction of 1 4 story 
apartment building including team he 

ing system, ete. at Austin and Madi 
Ave for Koclanis Bros., 529 North Clark 
St estimated E7T00,000 

il., Chicago I. Vogel, 1,000 Tu 
arded contract for masonry, ete 
hotel at 1528 Morse Ave 


SL 000 000. 


cost 


Ave 


for a 


r\ ola 
aw 
7 story 
COSI 


\ 


la., Keokuk—The 
Power Co., i. E: 


Union Ble 
Dickinson, Gen, 


tr 
ri 


Light & 


kistimated 


Mer., 


Sts., St. Louis, Mo., has 
plans for the construction ol 
hydro-electric power plant to 
ceupacits 1,000)  kw., here 
$2 500,000 A. Davis, Ch 
of construction, 
Missouri Pacific RMR 
Bldg., St. Louis, 


12th and Locust 
completed 
addition 
increase 
Mestimated 
Mner., 


to 
the 
ost 
charge 


Is 


in 

Kan., Osawatomie 
Co. Railway Exchange 
Mo., will receive bids until Apr. 15 for the 
construction of a 450 ton electrically-opet 
ated coaling plant and 100° ton auxiliary 
station here DF Hadley, is chief engi 
neer 


\ 


M 


Ss 
for 


Young, Clk. will 
the construction 
plant including pump 
Haskins & Crawford, 
are engineers 


Kan., Pratt 
soon award 
of a sewage 
ingg station ete 
Kansas City, Mo., 


Malden 


City, 
eontract 
disposal 


(Boston P.O.) 
Draper, 200 Washington 
having preliminary plans 
for the construction of an story 
Pleasant here estimated 
R. H. Doane, 162 Newbury 
is architect 


Mich., Detroit——Kohner 
Kresge Bldg., Archts., are 
for the construction of an apartment and 
theatre building including steam heating 
and ventilation systems, boilers, ete. TEsti- 
Inated $500,000. Owner's name with- 
held, 


Mir 


Syndicate, 
St., Bos 
pre pared 
hotel on 
$5,000, 
St., Bos 


Mass., 
by a J Ss 
ton, is 
x 
St cost 
trots 


ton, 
& Payne, 406 
preparing plans 


cost 


& 
and 


Sears Roebuck 
Pres Arthington 

the construction of a 
plant including steam 
elevators, ete. at Lake and 
Ielliot and 10th Aves. here 
Istimated cost $2,000,000 G. CC. Nimmon 
& Co., 122 South Michigan Ave Chicago 
Il are irchitects M. C€ Schwab, 30 
North Michigan Chicago, UL, i 
engineer 


in., Minneapolis 
(oO C. M. Kittle, 
Homan Sts plans 
12 story mail order 
heating system, 
29th Sts. and 


Ave 


Water & 
White 


The Ozark 
jeach, Mo., and 


Missouri-Wisconsin 
Power Co,, Ozark 
River Power Co., Neshkoro, Wi: plan the 
construction of power plants on the White, 
Buffalo and Norfolk River: 


' 


) 


— 


Mo., Joplin—Empire District Electric Co., 
15th and Michigan Sts., has applied to the 
Federal Power Commission for permit to 
construct a power plant and dam on the 
White River, known as the Table Rock 
development 

N. J., Atlantie City Hotel Uryanton, 
plans the construction of a 10) story hotel! 


including steam heating ind» ventilation 
systems, boilers, pumps, elevators, etc. on 
South Michigan Ave estimated cost $1,- 


000,000. H. L. Stevens & Co., 522 Sth Ave., 
New York, N. Y., are architects 

N. J., Elizabeth—-Lidgewood Mfg. Co., 
iwarded contract for the construction of 
fice building and power plant, etc. to 
James Mitchell Construction Co., sergen 
Ave., Jersey City. Estimated cost $500,000. 

N. Y., Brooklyn—tTreib & Brodsky, 26 
Court St., will receive bids about Apr, 18 
for the construction of a 6 story hotel at 


19th Ave. and 4th St. Estimated cost 
$800,000 M. A. Cantor, 373 Fulton St., is 
irchitect. 

Okla., Konawa City plans an election 


Apr. 15, to vote $15,000 bonds for water 
works improvements including well, deep 
well pump, and motor, et« J. C. Milliken 
‘ontinental Bldg., Oklahoma City, is) en 
eineer. 

Pa., Chester G. J. Hunter, Supt. of 
Streets & Public Improvements, will receive 
bids until Apr. 26, for the construction of a 
pumping station at West Second St. and 
‘hester River. R. C. Wheeler, 36 State St., 
Albany, N. Y., is consulting engineer 

Pa., Philadelphia—Gult Refining Co., 
Grand Point, awarded contract for the 
onstruction of a pumping station and boiler 
iouse on Penrose Ave, to Maryland Metal 
Building Co., Pennsylvania Bldg Esti 
nated cost $18,000 


Tenn., Sewanee —lUniversity of the South, 
B. F. Finney, Vice Chanceller, plans the 
onstruction of a college including electric 
power plant, ete. on Campus Total esti- 
nated cost $480,000 

Tex., Amarillo—Atchinson, Topeka & 
Santa Fe. R.R., 80 East Jackson Blvd., 
‘hicago, Ill, has acquired a site and plans 
the construction of a 10 story office build- 
ing including steam heating, refrigeration 
ind ventilation systems, boilers, pumps, 
‘levators, ete. at 900 Polk St. here Esti- 
mated cost $750,000 C, F. Felt, is chief 
*ngineer. 

Tex., Amarillo—-Panhandle & Santa Fe 
a. Cn. F Lehman, V.-Pres. and Gen 
Mer., is having preliminary plans prepared 
for the construction of a 10) story office 
building at 900 Polk St Kistimated cost 
$600,000 

Tex., Beaumont—John H. Crooker & As- 
ociates, Houston, are having plans pre- 
pared for the construction of a 12 story 
bank and office building at Bowie and 
Orleans Sts Estimated cost $1,000,000 
.~ tailey, 1606 Main St., Houston, is 
irchitect. H. M. Sanford, West Bldg., Beau- 
mont, is engineer. 
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Tex., Cameron—J. KE. Graham, 408 East 
Quincy St., San Antonio, plans to divert 
Water from Fresnos Resaca for irrigation 
of 3071 acres including pumping plants, 
mains, ete., here. IXstimated cost $40,000. 
Private plans. 

Tex., Dallas—Carey-Schneider  Invest- 
ment Co., 217 Medical Art Bldg., is having 
plans prepared for the construction of a 
medical arts building on Pacific Ave. Esti- 
mated cost $1,000,000 H. M. Green Co., 
805 Santa Fe Bldg., is architect 


Tex., Harlingen—City plans an election 
Apr. 27 to vote $110,000 bonds for im- 
provements to waterworks including pump- 
ing equipment, mains, etc. also extensions 
and improvements to electric light plant. 
A. Tamm, is engineer 


Tex., Lampasas—Lampasas Ice & Re- 
frigerator Co., will receive bids after Apr 
10 for the construction of an ice and cold 
storage plant Estimated cost $22,000, Pri 
vate plans 


Tex., MeCames City, F. EE. Gibbons, 
Mayor, awarded contract for the construc- 
tion of a complete waterworks and sewage 
systems including sewage disposal plant, 
pumping station, etc. to R. Irick, Plainview. 
Estimated cost $129,000. 


Tex., Rankin—West Texas Utilities Co., 
Abilene, plans the construction of a gen- 
erating plant near here Estimated cost 
$75,000 Private plans. Work will prob- 
ably be done by company forces. Ma- 
chinery will be required 

Tex., Raymondville—Central Power & 
Light Co Frost Bldg., San Antonio, has 
acquired a 10 acre tract of land along rail- 
road right-of-way and plans the construc- 
tion of icing docks, 750 ft, 24 car capacity, 
here Iistimated cost $50,000 Private 
plans 

Tex., San Antonio—Merchants Ice & Cold 
Storage Co., C. Pichtner, East Houston St., 
awarded contract for the construction of 
additional ice and cold storage plant to L 
T. Wright & Co., 910 Builders Exchang 
bidg Istimated cost $28,000. Machinery 
and equipment will be installed. 


Tex., San Antonio—A,. H. Shafer Estate, 
418 St. Marys St., will receive bids after 
Apr. 15 for the construction of an 11 story 
hotel including steam heating, refrigeration 
and ventilation systems, boilers, elevators, 
etc. at St. Marys and Pecan Sts Esti 
mated cost $500,000. P. G. Silber & Co., 
331 Bedell Bldg., are architects. 


Tex., San <Antonio—F. L. Thompson, 
Maverick Bldg., plans the construction of a 
10 or 12. story office building including 
steam heating and ventilation systems, 
boilers, elevators, ete. at Travis and Alamo 
Sts Estimated cost $850,000. 


Wis., Fond du Lae—Wisconsin Power & 
Light Co., 16 North Caroll St., Madison, is 
receiving bids for the construction of a 
power plant here Estimated cost $40,000. 








POWER Information Bureau 


Your machinery, equipment, and materials re- 
quirements will be noted free of charge in the 
New Plant Construction section of POWER. 


Use the Coupon 


to make your requirements known 


A. W. WELCH 
Power Equipment Information Bureau 
Tenth Ave. at 36th St., New York, N. Y. 


In the market for. 


Name 
Company or Plant 


Address 
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Wis., Menominee—WDunn County Board 
Court House, is meceiving bids for the con- 
struction of a power plant estimated cost 
$40,000. 

Wis., Merrill—IFromm Bros. Co., awarded 
contract for the construction of a drying 
house and refrigeration plant to H. J. 
Seiske. Estimated cost 340,000. Private 
plans. 

Ont., Leaside—Canadian National Rys., 
Montreal, Que., plans the construction of 
boiler house, ete., here. Total estimated 
cost $400,000. C. T. Gzowski, is chief en- 
gineer. 

Ont., Toronto—Hydro Electric Power 
Commission of Ontario, 190 University Ave 
plans the construction of an electric sub 
station in the eastern end of Toronto in 
connection with 260,000 hp., 220,000 Vv. powe1 
transmission line from the Ottawa District 
including high voltage step-down transform- 
ers, lightning arresters, circuit breakers, oil 
switches, switchboards, etc. Estimated cost 
$500,000. F. A. Gaby. 190 University Ave 
is engineer 

Man., Poplar Point—Canadian National 
Rys., Montreal, Que., will soon receive bids 
for the construction of a 100 ton mechan- 
ically operated coaling plant here. C. S 
Gzowski, is chief engineer. 
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Air Compressor Taft Union High 
School Dist., Taft, Calif., plans to purchase 
an alr compressot 

Air Compressor, Pumps, Motors, Ete. 
Cc. L. Pratt, City Engr., Ripon, Wis., will 
receive bids until Apr. 19, for air com- 
pressors, pumps, motors, etc. for proposed 
improvements to sewage disposal plant. 

Boiler Refrigeration Plant, Ete.—Brook- 
lyn Creamery Co., Green Lake, Wis., is in 
the market for a 25 ton refrigeration plant, 
50 hp. high pressure boiler, ete. for 
creamery. 

Boilers, Pumps, Stokers, Ete. as 
Lindstrom, State Division of Architects and 
Engineers, Capitol Bldg., Springfield, TIIl., 
will receive bids until Apr. 26, for furnish 
ing and installing boilers, pumps, stokers, 
feed water heaters, switchboards, etc. at 
KXKankakee State Hospital, Kankakee, Il 

Engine—Atlantic Wet Wash Laundry, 
Atlantic, Mass., is in the market for a 12 
x 15 cylinder steam engine. 


Engine and Generator—Bd. of Trustees 
H. D. Banks, Clk., Berea, O., will receive 
bids until Apr. 18, for an internal combus 
tion commercial type gasoline engine direct 
connected to a 50 to 60 kw., 3 ph., 60 eyele, 
2,500 v., acc. generator and exciter 

Engine and Generator—City of Cordell, 
Okla., is in the market for a new 300 hp 
Diesel engine and generator for electri 
light plant 

Engines and Compressors Magnolia 
Petroleum Co., Beaumont, Tex., will be in 
the market for two gas engines and com 
pressors for proposed casinghead gasoline 
plant, here Estimated cost $35,000 

Generator Unit—City of Pasadena, Calif., 
will receive bids until Apr. 19, for a steat 
turbine electric generator unit for light 
and power plant 

Ice Machinery and RKefrigeration Equip- 
ment — J sazal, Burlington, Wis., 558 
Conkey St., is in the market for ice ma- 
chinery and refrigeration equipment for 
creamery plant 

Pump—City of Bison, Okla., will be in 
the market for a deep well pump for pro- 
posed waterworks improvements 

Pump and Motor—City of Dewey, Okla., 
will receive bids until Apr. 15, for a deep 
well pump and motor for proposed water- 
works improvements Estimated cost 
$25,000, 

Pump and Motor—City of Seward, Okla., 
will be in the market for a deep well pump 
and motor for proposed waterworks 
improvements Estimated cost $16,000 

Pump and Motor—City of Stroud, Okla., 
will be in the market for a deep well pump 
and motor for proposed waterworks 
improvements Estimated cost $40,000 

Pump and Motor—City of Troy, Okla., 
will be in the market for a deep well pump 
and motor, for proposed waterwork 
improvements. Estimated cost $20,000. 

Pumps and Motors, Ete.——P. 0. Box 2094, 
soston, Mass., is in the market for 
rotary agitator, pulp beater, centrifugal 
pump, Watson, Sillman double plunger belt 
driven pump, 25 hp., 60 evele a.c. motor, 
etc 
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Electrical prices on following page are prices to the power plant by 


Mississippi. Elsewhere the prices will be modified by 





SINCE | 


LAST MONTH 


HE two most important changes of the last four weeks 

were: the price reduction, averaging 23c. per bulb, in 
nine types of Mazda lamps; and reorganization of mill and 
warehouse lists and discounts on rivets and other shop 
supplies. White cotton waste and washed, white wiping 
cloths declined during the month, as did linseed oil and a 
few of the minor items. Refractories are higher than in 
March; lower grades of babbitt metal advanced; slightly 
upward tendency is noted in high-pressure pipe and boiler 
covering 





POWER-PLANT SUPPLIES 





1tOSE—Quotations at New York warehouses: 

Fire Protection 50-Ft. Lengths 
U nder writers’ 2}-in., coupled, single jacket... ene 3 net) 68e. per ft 
Common, 2}-in., cotton-rubber lined...... 80c. per ft. list less 90°; 

Air—Best grade 
i-in., per ft. heap ee 3-p]y $0.34 4plv $0.42 
Stean:—Discounts from List 

First grade 40° Second grade. . -40-5°5 =Third grade 50°; 
RUBBER BELTING—I price 6-in., 6 ply, $1.83 per | t The following 


liscounts from list apply to rubber transmission belting: 


Jest grade..... 50% 


I 


d grade., 














Tt: Secon 0 10° 
LEATHER BELTING—List price, 24c. per lin.ft. per inch of widt! ir single 
ply at New York warehouses 

Grade Discount from list 

Medium 40 -5% 

Heavy 30-10% 

(For cut, best grade, 50%, 2nd grade, 60%. 
RAWHIDE LACING 4 For laces in sides , be st, ged q.ft.: 2nd, 37¢ 
Semi-tanned: cut, 10%: sides, 41c. per sq.ft. 

PACKING—Pric ody pound it New York warehouses 
Rubber and duck for low-pressure steam } in $1.05 
een iy oi 2 ae sure stear ! 5) 
Duck and rubber for pi ion mae 1 05 
Flax, regular 1 15 
Ses IIR a Clg 258 gh cre dion SA csi a eve Wo gree aes 1 70 
( ! pressed asbestos sheet Nalietecstnc ete: a 95 
Wire insertion asbeste heet . } 1 40 
Rubber sheet . 60 
Rubber sheet, wire insertior 85 
Rubber sheet, duck insertior 65 
Asbestos packing, twisted or braided and graphited, for valve stems and 




















stuffing boxes.. ! 40 
Asbestos wick, }- and I-lb. ball 30 
PIPE AND BOILER COVERING— Discounts, New York warehouses, are as 

follows 
85°% magnesia high pressure 30°; 

° We 4-ply 70°; 
Asbest os,air ecll, for low-pressure heating es 70 
vynd return lines )2-nIs 740° 
PORTLAND CEMENT— New York, $2.35@ $2.50 per bbl. without bags, ir 
rload lots delivered on job. Bag charge of 40c. per bb! 
STRUCTURAL STEEI New York delivered price, 3 to 15-in. beams and 
nnels and 3 to 6-in. aagien, tees, and plates, all $3.34 per 100 1b 
COTTON WASTE—The following prices are in cents per pound: 
New York Cleveland Chicago 

hate 5c SS che aes Valdes -ok: ee 16.00 15.00@ 20.00 

NE. a worn eee dba USeicx 9.00@ 13.00 12.00 12.00@ 17.00 
IPING CLOTHS—Prices per pound in lots of about 600 Ib., for washed, 
hite wipers, as follows: 

ago... $0.15 

‘ Yc Oe Peer eee 215300 17 

eland (per thous l). 36.00 





| COLD DRAWN STEEL 


increased freight 








jobbers in the larger buying centers east of the 
charges 


and by local conditions. 





LINSEFD O11 Chese price ure gallor 
NewYork Cleveland Chicago 
Kaw in barrels (39 bbl. lots) $0.83) $0.93 $0.83 
WHITE AND RED LEAD—Per 100-Ib. keg, base price, f.o.b. New York: 
Dry In Oil es 
Current '¥r. Ag Current 1 Yr. Ago 
Red $15.25 $15.25 $16.75 $16 75 
White 15.25 15.25 15.25 15.25 








RIVETS—The following quotations are allowed for fair-sized orders from ware 


house: 
Tank rivets, ¥e-in , dia. and smaller, list (Apr , 1927) less 50-10°%. EXTRA 
per 100 Ib. for 4-in. dia., 35¢.; §-in., 15e¢.; I i lengths, I-in. and shorter, 


25c.; longer than I-in. up to and including 11-in., at 
st: andard countersunk head, 25e. 


Structural rivets, per 100 Ib : 


5c.; longer than 5-in., 25c.; 








New York.. $5.00* Chicago. $3.60 Pittsburgh mill $2. 30(@$2.45 

Cone-head boiler rivets, per 100 Ib.: 
New York....... $5. o0* ¢ ‘hicago $3.60 Pittsburgh mill $3.00 

*Full kegs 
REFRACTORIES—Prices in car lots f.0.b. plant 
Chrome brick, eastern shipping points. . net ton $45.00 
Chrome cement, 40@ 50°, ¢ reQs, in bulk... net ton 22@ 25 
Chrome cement, 40@ 50° CreQs, in sacks net ton 26@ 29 
Magnesite brick: 9-in, straights net ton 65.00 
Magnesite brick: —_ arches, wedges and 1 keys. net ton 71.50 
Magnesite bric ? aps and spits per ton 91.00 
Silica brick: U nion, Pa per M 43.00 
Clay brick, Ist goon 9 in. sh: apes, Pennsylvania. per M 43a) 46 
Clay brick, Ist quality, 9in. shapes, Ohio per M 43(@ 46 
Clay brick, Ist quality, 9in shapes, Kentucky per M 43@ 46 
Clay brick, Ist quality, 9 in. shapes, Maryland. per M 43@ 46 
Clay brick, 2nd quality, 9 in. shapes, Pennsylvana per M 35@ 38 
Clay brick, 2nd quality, 9in. shapes, Ohio per M 35@ 38 
Clay brick, 2nd quality, 9 in. shapes, Kentucky per M 35(@ 38 
Clay brick, 2nd quality 9 in. shapes, Maryland per M 35@ 38 
Chrome ore crude, 40(@ 50! net ton 18. 00@ 22.50 
BABBITT METAL—Delivered, New York, cents per Ib 

Genuine, highest grade 87.00 
Commercial genuine, intermediate grade 61.00 
Anti i-fric ti yn metal, general service 31.50 
No. 4 babbitt (fo.b.) 13.50 


Warehouse prices are as follows: 


New York Cleveland Chicago 
Round shafting and screw stock, per 1001b. base. $4 00 $3.90 $3.60 
Flats and squares, per 1001b. base 450 4 40 4.10 





BOILER FITTINGS —F. o. b. New York or Jersey City, discounts on list? 
Current 
Copper ferrules 70% 
Boiler flanges 65-5% 
Boiler stay bolts 60% 
Boiler patch bolts 10% 
Boiler fitting-up bolts 45% 
Pressed steel boiler lug- 10% 
WROUGHT PIPE—The following percentage discounts are to jobbers for 


carload lots at Pittsburgh mill: 


BUTT WELD 
Steel Iron 

Inches Black Galy Inches Black Galv 

1 to 3.. 62 50 Ito Hh, 30 1? 
LAP WELD 
2 55 43} 2 23 7 
21 to 6 59 47} RE Ae RO 26 1 
7and 8 56 43} See 28 13 
Sand 10 54 41} 2 |: 26 V1 
and 12 53 40) 
BUTT WELD, EXTRA STRONG, PLAIN ENDS 
Ito th.. 60 49} CUO AR: cuacasane 30 14 
2 and 3 61 505 
LAP WELD, EXTRA STRONG, PLAIN ENDS 

2. 53 42 Ricaswatasote ates? 23 9 
23 to 4 57 46} TEMG cavncces 29 15 
4) to 6 56 454 4} to 6 28 14 
7 and 8 52 39} i ae 21 7 
9 and 10....... 45 324 Pte se. csoaes. 16 2 
ll and 12 44 31} 
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BOILER TUBES 


f tubes manufactured aceording to 





Following are net prices per 100 ft in New York warehouse 
specifications of the American Society of 


RENEWABLE FUSES—List price each: 


Mechanical Engineet S batt Aen 600-Volt Std. Pkg. Carton 
Sizes uist-Price ist-Price ity ‘ 
Size Lapweld Steel GG ies a re izes ist-Price List-Price Quantity Quantity 
Ito 30-amp... $0.50 $1.10 106 10 
Bea erale vine ceaea’Gis $17.07 35to 60-amp...... 1.00 1.25 100 10 
| See 19 20 65 to 100-amp....... 2.00 3.00 50 5 
I ais aa eaten $38 00 17 92 110 to 200-amp...... 4.00 5.00 25 5 
i (ay shi 28 = 20 48 225 to 400-amp....... 7.50 11.00 25 1 
> EASE ek aoe ewe 2: 20 24 5 ~E 
 aconeepsconmoes * Ee os = 2 450 to 600-amp....... 11.00 16.00 10 1 
Bs aediat a tails wats eRe area 21 60 34 00 26 03 REFILLS— 
-_ 25. 50 42 50 27 04 Ito 30-am $0.03 
) 5 : amp P ea, $0.05 100 00 
3 30. 25 ° 50 30 67 35to 60-amp...... 5 ea. - 06 100 100 
3h. I 0 92 49 3.35 65 to 100-amp....... . 10 ea. .10 50 50 
4.. 38.03 67 00 40.11 110 to 200-amp .15 ea. me i 25 50 
T 22 amet , ¢ 225 to 400-amp... . 30 ea. 30 25 
Tubes 2! in. diameter, or smaller, over 18 ft. long, 10 per cent extra. 2 to ny 25 
These prices are net per 100 ft. based on stock lengtt If cut te spectal 450 to 600-amp... 60 ea. -60 10 10 
engths, billing will be based on the entire stock lengths Discount Without Contract—Fuses: 
In addition to the above, standard cutting charges are as follows: Broken carton “ 5% 
2in. and smaller, 5c. per cut. In., Je. per cut Unbrok n carton but less than std. pl SELB tates , 
Zand 2)in, Ge. pereut. 3f to 4in, We. per ent a. re 40°° 
ee a mee eee a Discount Without Contract—Renewals: 
eee Gikmrn OO. DUR... . 5. . oc nc cc vcc 6 cacccccecdeeen Net list 
7 — Standard package. 40° 
ELECTRICAL SUPPLIES *Canan Me 


ARMORED CABLE 


Two Cond 
M Ft 


$3!.00 (net) 


B. & S. Size 


No. 14 solid 


No, 12 solid... 136.00 
No. 10 solid..... 185. 00 
No, 8 stranded 305.00 
No. 6 stranded 440.00 


From the above lists diseount- 
Less than coil lots 
Coils to 1,000 ft 
1,000 to 5,000 ft 
5,000 ft. and over 


CONDUIT, Price per 1,000 ft 


Price per 1,000 ft.- 


f.o.b. New York, with 10-day discount of 5 per cent. 


Conduit 

Size Black Galvanizes 
In Per M Per M 

, $56.50 $61.34 
; 72.07 78.63 
! 103.31 113.00 
I} 139.77 152.88 
1} 167.12 182.79 
2 224.8) 245.94 
23 355.50 388.85 
3 464.88 508. 50 
3} 585.30 637.74 
4 714 17 776.30 


Stundard package 
Less than standard package 


CUT-OUTS—Followimeg are net prices each in standard-package quantities 
PLUG, SOLID NEUTRAL OR 2 FUSE 
$0.12 


CUT-OUTS, 
mE Be Biss 
a} SS 
ra 2 


D. P. 8S. B 


CUT-OUTS, N. FE. C 


PD. P. M. L. 

T. P. M.1 

D. P. 8. B 

TF ae 

DBP. DB 

7. Fs Os Bie 

T. P. to D. P. D. B 





Discount With Contract—F uses: 














5 per cent 10 days ™ Standard Package. .... 2.2... eee ee cere eee eeeeees 42% 
Iwo ¢ ona, I hree ( ond - yeh W ith C ontract—Renewals: , . 
hree Con Len pot .ess standard package..........-+-eeeeeeee Net list 
Three d ead aX Standard eack 4207 
Ml Ft. MI t. MI I t I Oe en ee rT rs eee 0 
$50.00 (net) $180.00 $220.00 
180.00 225.00 275.00 STICT Pe . . 
235.00 275.00 32500 FUSE PLUGS, MICA CAP 
375 00 420 00 900. 00 0-30 ampere, standard package (500) $2.75 
30. 00 615.00 — 0-30 ampere, less than standard package 3.00 
ure Lead Covered pau 
90° 20% 
600; 30%, LAMPS—Below are present quotations in less than standard package quantities 
627 35% on Mazda standard A type bulbs: 
oo ak ——100-—130 Volt nena es 200-—260 Volt - 
_———$— $$$ $$ $$____ Watts Iv pe Price Each Watts Pvp Price Each 
. ‘a ——_—— Special——— - 
ELBOWS AND COUPLINGS, Per 106 pieces, | 15 \ 17 $0. 23 25 \ 19 $0. 28 
i General = 50 4 21 28 
. Ss ( ? ? 
_—-Eihowsa————. ——-Couplingas— = $4 = 100 \ 23 - 30 
l Blacl Galvanized Black Galvanized 50) \ 7 78 
Per C Per C Per C Per C 60 NET 35 
$7.76 $8.83 $4.52 $4.92 100 \ 23 40 
10.21 11.6? 6. 46 7.03 Standard pk ° ° e - . 
15.10 17.21 g 30 0 13 Standard pkg. quantities are subject to discount of 10% from tist. Annual con- 
20 51 23.07 11.78 12.75 tracts ranging from $75 to $300,000 net allow a discount of 15 to 40% from list. 
27.34 10.76 14.56 15.75 
50.13 56. 40 19.41 21.01 Rs 
82.03 92 28 27.73 30.01 PLUGS, ATTACHMENT 
218.74 246.10 41.59 45.01 Keach 
483.04 543. 46 55. 46 60.02 Porcelain separable attachment plug =. -3 6.6... eee $0 18 
558. 23 628.06 69.32 75.02 Composition 2-piece attachment plug... ..- 0-2... ec eee “ae 
Swivel attachment plug ? 12 
. Small size—2 Pe. Plug —Composition.. 07 


CONDUIT BODIES AND FITTINGS 


16 
27 
16 





Black or 





Less than $ 
$10 list t 
10°; 


DP. DB 
ee ee 
oe. ae 


0-30 Amp 31-60 
$0.27 $0 
40 | 

35 
67 ! 
65 1 
1.12 3 
75 2 


FLEXIBLE CORD—Price per 1,000 ft 





in 


coils of 250 ft. 


FUSE, SOLID NEUTRAL OR 2 


Amp. 
70 
00 
87 
50 
75 
00 
10 


galvanized, 


10 list 
o $100 
20% 
10° 


FUSI 


60-100 Amp. 


$100 list 
and over 


2 








RUBBER-COVERED COPPER WIRE—Per 1000 ft. f. 0. b. New York: 





28¢7 Solid Solid Stranded, Solid 
20% No Single Braid Double Braid Double Braid Duplex 
‘ = 14 $6.00 $9.19 $10 96 $17.40 
WZ... 9.90 12.60 14 60 23.80 
J 13.20 16 40 8 60 30 50 
8 19.00 22.30 24 20 42.40 
6. al 34 40 
$9.3 4. 48 00 
35 2. 68 75 
. 47 1 94 70 
0 115.00 
ae 138 00 
Rs irsierd tae Grea awe" tied eee 165 00 
Daisies edobsemace: teases 196 00 
75 
30 
SOCKETS, BRASS SHELL—Price each, net: 
—! In. or Pendant Cap—~ _—— ? In. Cap— — 
Key Keyless Pull Kev] Kevless Pull 
Standard package. $0.17 $0.15 $0.22 $0. 20 $0.18 $0. 25 
Unbroken carton.. 18 16 23 22 19 26 
_— Broken carton.... 20 18 25 24 21 28 











No. 18 cotton reinforced heavy $17.75 ‘ . — a 
No. 16 cotton reinforced heavy 22.00 WIRING SUPPLIES : 
No. 18 cotton reinforced light 14,50 | Friction tape, 3 in., less 100 Ib. 33c. Ib.; 100 Ib. lots... 31. Ib, 
No. 16 cotton reinforced light 18,35 Rubber tape, 3 in.. less 100 Ib. 35e. Ib.; 100 Ib. lots.... 33c. Ib. 
em. Oe en © es OOOe. . gc ancccodchesdea evcteceecdsene 14.75 Wire solder, less 100 Ib. 33c. Ib., 100 Ib. lots iy ag tvenwenalhw mare aes 31e. Ib. 
No. 16 cotton Canvasite cord 17.29 Soldering paste, 2 02. CAMs... 2... cc ceeee cee cere ere eeereeeconees $1.00 doz 
No. 16 super service cord or similar (2 wire) in 1,000 ft $82.28 *90 50 
No. 14 super service cord or simular (2 wire) in 1,000 ft 121.00 *133.10 —— 
*Less than 1,000 ft ENCLOSED SWITCHES, KNIFE—Safety type, externally operated, 250 d.c 
or a.c., N.E.C. 
TYPE “C" FUSED BOTTOM 
NATIONAI ELEC 1 RI CODE FUSI Ss. NON-REF ILL ABLI tee: Double Pole, Three Pole, Four Pole 
250-Volt Std. Pkg List 600-Volt Std. Pkg List Amp Each Each Each 
3-amp. to 30-amp, 100 $0.15 3-amp. to 30-amp., 100 $0.30 30 $4.50 $6.00 $7.25 
s5-amp. to 60-amp., 190 30 35-amp. to 60-amp., 100 60 60 7.50 8.25 10.50 
ol-amp. to 100-amnp., 5( 90 65-amp. to 100-amp., 50 1.50 100 10.50 1300 2250 
10l-amp. to 200-amp., 25 2.00 110-amp. to 200-amp., 25 2.50 200 16.00 20.00 36.00 
201-amp. to 400-amp., 25 $.60 225-amp. to 400-amp., 25 5.50 D , 
l-amp. t “amp 10 5.50 450-amp. to 600-amp., 10 8.00 iscounts: Ls 5 
7 an Discount: Less 15th standard pack- Less than $25.00 list IS uid cane ute eee een ee 
age, 60°; 1-5th to standard package, $25 00 to $50 =O list Value. 6.1 cee ee eee eee e es ow 
64%; standard package, 68%, $50.00 list value or OVET.... cee e eee rere eeees cess 35% 
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